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Those little traps with the big thirst— Yarway Impulse Steam Traps—are 
doing a giant's job in hundreds of refineries throughout the country. 


Yarways are ideally suited not only for refinery work, but for all industrial 
trapping service. They ‘iterally drink the condensate—discharging con- 
tinuously on heavy loads, intermittently on light loads. Hence they provide 
maximum heat in the shortest possible time to keep equipment at top 
efhiciency 


Yarways are suitable for all pressures without change of valve or seat. 
Compact design makes them easy to install, and simplicity of construc- 
tion (only one moving part) minimizes maintenance 


Next time old-type traps need repair, consider replacing them with a 4 
‘ —_. 
W 


Yarway Impulse Traps. New Yarways frequently cost less than the repair 
job. Over 600,000 have been bought! 


See your nearest Supply House, or write for Bulletin T-1739 


YARNALL- WARING COMPANY —_, = gw. 
128 Mermaid Ave., Philadelphia 18, Pa. 4 aire i. 
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YAR WAY IMPULSE STEAM TRAP 
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PC Foamglas is the only pipe and fit- 
ting insulation that can be used for 
both hot and cold lines—indoors and 
outdoors. It's the ideal insulation 
where exact temperature control is 
required; wherever heat is to be re- 
tained or excluded 


a. 


In addition to standard blocks of vari- 
ous thicknesses, PC Foam@las is sup- 
plied in preformed shapes to fit any 
radii of circular tanks and towers, and 
in bevelled lags for domes, small dia- 
meter vessels and irregular-shaped 
surfaces. Shaped material is also avail- 
able to fit spherical, flanged and 


\ dished heads. 





P C KF QAMGLAS ... for hot and cold 


a pplications ... for indoor and outdoor use 


IT°S WEATHERPROOF, FIREPROOF, WATERPROOF, VAPORPROOF 


February, 1949 


@ On process equipment and piping, PC 
Foamglas withstands humidity; helps maintain 
desired temperature levels; aids in minimizing 
condensation. And, since PC Foamglas is a true 
glass . . . not a fiber, wool, board or batt . . . it 
is waterproof, fireproof and verminproof— 
proof against the elements that cause other 
materials to deteriorate. It’s a fact that when 
PC Foamglas is installed according to our 





This is FOAMGLAS 


The entire strong, rigid block is composed of mil- 
lions of sealed glass bubbles. They form a contin- 
vous structure, so no air, water, vapor or fumes can 
get into or through the Foamglas block. In those 
closed glass cells, which contain inert air, lies the 
secret of the material's permanent insulating effi- 
ciency. 





FOR ADDITIONAL INFORMATION SEE OUR INSERTS IN SWEET'S CATALOGS 
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specifications for recommended applications, it 
retains its original insulating efliciency per- 
manently. 

PC Foamglas requires no protective cover- 
ing, either. There aren't the costly repairs, re- 
placements and maintenance involved in other 
insulating materials. 

What’s equally important, PC Foamglas is 
light weight; easy to handle. It can readily be 
cut with a knife in straight lines or odd shapes. 
And because it's friable, when subjected to 
point loading, it vields to such surface irregu- 
larities as rivet heads and welds. Thus it can be 
pressed close to the area to be insulated without 
breaking or cracking; it can be shaped to 
curved surfaces of all radii. 

Remember, first cost is last cost when you 
insulate tanks, towers, heat exchangers and 
other processing equipment with permanent 
PC Foamglas. But why not get full and up-to- 
date information? Fill in and return the coupon 
for our free booklet. There’s no obligation. 
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Pittsburgh 22, Pa 
Without obligation on ! 


i me your Pree book! 
permanen 


Mm 


my part, please 
ne et on PC Foam 

se 

gias Insulation, the t indus 

trial insulation 


Name 


Address 


A. ap ae a a an aw o> 


City 








| 
| 
| 
| 


TIMKEN 18-8 STEEL TUBES Shows the 
best combination of creep strength, oil 
corrosion resistance and oxidation re- 
sistance up to 1500°F. 


TIMKEN SICROMO 5 S STEEL TUBES For 
oxidation resistance to 1500°F. Good 
creep strength and corrosion resist- 
ance to 1300°F. 


TIMKEN 244% CR-1.0% MO STEEL TUBES 
For service up to 1150°F. Has greater 
resistance to creep than 2% Cr. ”’% 
Mo. Steel. 


TIMKEN DM STEEL TUBES For service up 


to 1150°F. This steel offers outstanding 


TIMKEN SICROMO 9 M STEEL TUBES This 
steel possesses the maximum corrosion 
resistance of any of the steels below the 
stainless group. 


TIMKEN 4-6% CR MO STEEL TUBES For 
service up to 1200°F. Superior corro- 
sion resistance. Less oxidation resist- 
ance than Sicromo 3. 


TIMKEN SICROMO 2 STEEL TUBES For 
service up to 1200°F., where better 
scale resistance is required than can be 
obtained with 24 Cr. %% Mo. Steel. 


TIMKEN CARBON-MO STEEL TUBES For 
temperature up to 1000°F. Improved 
creep strength makes it safer than car- 


TIMKEN SICROMO 7 STEEL TUBES For 
applications requiring better corrosion 
resistance than can be obtained with 
5% Chromium type steels. 


TIMKEN SICROMO 3 STEEL TUBES For 
service up to 1200°F. Have excellent 
oxidation resistance and good corro- 
sion resistance. 


TIMKEN 2% CR 42% MO STEEL TUBES For 
service up to 1150°F. Intermediate cor- 
rosion resistance plus good creep 
strength, fair oxidation resistance. 


TIMKEN CARBON STEEL TUBES Generally 
for service not exceeding 900°F., where 
corrosion and oxidation resistance are 


creep strength. 
bon steel. 


not important. 


12 steels with a single aim-— 
a better LIFE/COST ratio for your tubes! 


HE twelve steels listed here were developed to 

meet many different high temperature tube re- 
quirements. But they all have one thing in common: 
each will give you the best possible life/cost ratio for 
a particular set of operating conditions. 

Which one will best solve your problem of heat, 
pressure, corrosion, or oxidation? Metallurgists of 
The Timken Roller Bearing Company can tell you. 
You can depend on their recommendations because 
19 years of experience and research have made them 
the recognized authorities on high temperature tubing 


applications. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


And when the correct analysis of Timken" steel has 
been selected, you're sure of this: Every shipment of 
Timken tubes is wniform in quality. That's assured by 
the rigid quality controls at every step in production 
at Timken mills. 

The Timken Technical Staff will be glad to study 
your high temperature tube problems. Call upon them 
at any time without obligation. For further information 
on Timken high temperature tubing, write for your 
copy of ‘Facilities and Products”, The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”. 


including hot rolled and cold finished alloy 


in allow steel 
i standard too 


a complete range of stainleas 
oy and stainless 


Specialists 
steel bare 
analyses and a 


graphit 


seamiens ste 


PETROLEUM REFINER, published every month. Entered as second class mail matter June 16, 1923, at the post office at Houston, Texas. 


under act of March 3, 1879. 


4 


‘ol. 28, No 


Petroleum Re finer—l 


? 





Fel 


various st 
oe of steam cos 


60 
1.70 


fgurets 


13h of we » ont oe: 


TYPICAL FUEL 
SAVINGS SECURED WITH 
ARMSTRONG TRAPS 


20% FUEL SAVINGS after trapping all heat- 
ing coils, individually. — Norton Green- 
houses, St. Paul, Minn. 


33-1/3% REDUCTION IN ANNUAL COAL BILL 
after installing Armstrong traps on cook- 
ing vats.— Ralph L. Smith Lumber Co., 
North Kansas City, Mo. 


3,728 GALLONS OF FUEL OIL SAVED in one 
year after replacing old traps with Arm- 
strongs on kettles, low pressure heating 
system and cream beaters. — Mary Lincoln 
Candies, Buffalo, N. Y. 


STEAM 
SAVERS: 


For trapping heating 

systems«and process 

equipment from 1 to 250 

si, Armstrong Traps are 

available in side inlet—side outlet or bot- 
tom inlet—top outlet body styles. These 
compact, dependable traps provide more 
actual hot condensate capacity per dollar 
of trap investment than any other traps 
on the market. For selection data, capac- 
ities and prices SEND FOR the 36-page 
ARMSTRONG STEAM TRAP BOOK. 


ARMSTRONG 


CHECK YOUR STEAM TRAPS scoc:/ 


The chart above shows that a “little” steam leak can cost 
a lot—and a hundred or a thousand little leaks cost a lot 
more! No plant can afford the luxury of leaky steam traps. 
It costs far more to keep them than it does to replace them 
with modern Armstrong Inverted Bucket Steam Traps. 
Armstrong Traps won't leak steam because: 


1. The valve and seat are ground and lapped to a pre- 

cision, steam-tight fit. 

2. The valve is water-sealed at all times. 

3. Both the valve and seat are made of chrome steel, 

heat treated for long life and corrosion and erosion 

resistance. 

With today’s high ‘fuel and operating costs Armstrong 
traps are priced lower in proportion to the savings they can 
effect than at any time in their history. Let your nearby 
Armstrong Representative help you select the traps you 
need or write direct to the factory. 


ARMSTRONG MACHINE WORKS 


852 MAPLE ST., THREE RIVERS, MICH. 


STEAM TRAPS 
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- Traps Stocked at 147 Points 





..for your corrosive and high tem- 


perature services. Write for TDC 122 


which contains the composition of all 


these grades. BABCOCK 
THE BABCOCK & WILCOX TUBE COMPANY & WILCOX 
General Offices: Beaver Falls, Pa. aaibEss Tuy 
Plants: Beaver Falls, Pa. and Alliance, Ohio BES 
Seamless and Welded Tubular Products in a full range of Carbon, Alloy, and Stainless Steels for All Pressure and Mechanical Applications 
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For more than a quarter of a century, Magnolia Airco 
has been supplying the petroleum industry with oxyacet- 
ylene flame and electric arc equipment, and technical 
“know how” 

Both the oxyacetylene flame and electric are provide 
valuable aid to the industry in many ways in weld- 
ing transmission pipe lines and refinery piping; in 
the fabrication, erection and alteration of structural 
units; in rebuilding and repairing worn and broken 
~quipment of every type 

The complete Magnolia Airco line includes: hand 


orches and tips, gases, regulators, portable pipe cutting 


= ee 
AIRCO Macnoua A.rco Gas PropucrsCo. 


Houston * 


Beaumont * Corpus Christi * 


El Paso * Fort Worth * San Antonio * 


Headquarters for Oxygen, Acetylene and other gases . 
Cutting Machines, Apparatus and Supplies 
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--- for pipe 
welding equipment 
and “know how” 


and beveling machines, welding rods, arc welding ma 
chines and electrodes. In addition, Magnolia customers 
get an important “extra” information and assistance 
from our experienced technical representatives. 


For more information, mail the coupon below, today! 


MAGNOLIA AIRCO GAS PRODUCTS CO. 
2405 Collingsworth Ave 
Houston 1, Texas 
Please send me a copy of 
The Welding of Piping’ ADR 4A 
The Welding of Process Piping’’ ADR 28 
Airco Gas Welding and Cutting ond Arc Welding 
Supply Catalog” ADC 640 


Nome 


Wichita Falls Firm___ 
Dallas 


Address 


. Carbide . . . Gas Welding and 
Arc Welders, Electrodes and Accessories 
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MEASURING INSTRUMENTS - TELEMETERS 


X Marks the Spots 


For Speedomax Pneumatic Control 


Can a refinery operate at maximum yield with just one general type of tem- 


perature controller for most of its needs? Engineers in at least one plant used to 
think not, but a recent experience now makes them suspect that the new, com- 
plete, L&N Pneumatic Controller can replace many of the controller types 
formerly used 


Tower Was In Trouble 

In this plant, a tower-top instrument recently had to be replaced because it 
started failing to hold the 215F top temperature within limits. The only stand- 
by controller was a standard Speedomax of 0-1000F range. This range is of 
course not right for tower top, but the tower was in trouble ; some instrument 
had to be found at once. Speedomax was rushed into service without even time 
to change its range. 


Speedomax Ended Control Difficulties 

Results were far beyond expectations. For example—when the operator had 
to lower the control temperature by only two degrees, Speedomax handled the 
change immediately, without overshooting, even though the control point was 
way down scale and the range was wrong. In fact, Speedomax gave better con- 
rol than other instruments having the special range, etc., for tower top control 


Speedomax Control Is Complete 
Reasons for such success are the sensitivity of Speedomax plus the com 
plete L&N Pneumatic-Control System. The Control’s Rate Act‘on is highly 
stable—thoroughly resistant to upsetting factors. The control poir t moves only 
when the operator moves it by hand. Automatic droop correction and bumpless 
transfer from manual to automatic operation are among other features. For 
formation write Leeds & Northrup Company, 4923 Stenton Ave., Phila 


delphia 44, Pa. 


* AUTOMATIC CONTROLS * HEAT-TREATING FURNACES 


/} LEEDS & NORTHRUP CO. 
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ALOYCO 
GATE VALVE 


save money Kn i 1 
with 4 


ALOYCO VALVES 


@ Few manufacturers can afford the 





luxury of frequent valve replacement. 
With labor and materials at present day 


peaks and when down-time is considered 


the cost of replacing a valve in a corro- 
sive fluid pipe line is excessive. STAINLESS STEEL 


It pays to install Aloyco Valves in the 


first place. 


ALLOY STEEL Propucts COMPANY, INC. 


The benefit of Aloyco Corrosion Engi- 


neering experience is yours for the asking. 
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Our Service 


Does NOT End 


At Your Doorstep 


You order your chemicals . . . and we deliver them. 

BUT General Chemical’s service does not stop at your 
doorstep. Our Technical Service Organization, for 
example, has been created solely to help General Chemical 
customers solve their problems involving the handling, 


storing and use of chemicals. 


Thés és not a group of “ivory tower” consultants, but 

a staff of practical men who will work with you 
confidentially—in your own plant if necessary—until 
your questions are answered. They may not know 
everything about your business, but they do know our 
chemicals and can help you get the best use out of them 
in your operations 


BASIC CHEMICALS > ‘ . — . . ° 
That ¢s eehy General's Technical Servicemen so 


frequently offer suggestions and ideas that point the way 
to new efficiencies and economies in production and 


research operations 


Remember—General’s Technical Service staff is yours to 
FOR AMERICAN INDUSTRY utilize. Just advise the nearest General Chemical office 


when you need such assistance 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
OFFICES IN PRINCIPAL CITIES FROM COAST TO COAST 
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NEW BULLETINS: Write the nearest A. O. Smith office listed above for 
these new Bul’ etins: V-44—Field Assembly of Pressure Vessels; V-46 
—SMITHway Vessels, Alloy, Alloy-Lined, Clad, and Glass-Lined. 


BY WATER AND RAIL, A. O. Smith ships pressure vessels for fabricated vessels ever built (16 ft. diameter by 116 ft. 
the petroleum, paper, and process industries. The SMITH- long, weighing over 320,000 lbs.), is going by barge to 
lined Fractionating Tower above, one of the largest shop- an oil refinery in the Chicago area. 


SOME 60 SMITHway PRESSURE VESSELS for both low and This SMITHway Tower, three railroad cars long, 116 
high temperature service have been ordered during the ft. by 7 ft., weighing 137,000 Ibs., is one of the types of 
last four years by one company to equip two new plants. vessels furnished. 





RECORDING CONTACT RESISTANCE AS LOW AS 

1, 1,000,000 OHM. Knowing the amount of sur- 

face or contact resistance is an important factor in 

maintaining the consistent quality of the resistance 

spot welding used in SMITHlining pressure ves- 

sels. This resistance, which varies with each type 
THIS MAN KNOWS HIS CURVES: For 23 years, Frank Hilke has been and thickness of alloy lining used, and which can 
shaping, to exact diameters, the shell courses of SMITHway affect heat input and strength of the weld, is 
Pressure Vessels. He uses a variety of rolls which can produce measured in this special SMITH-designed and 
any diameter needed for pressure vessels. SMITH-built machine. 
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Converted War Refinery 
Gives Sunray 20,000 b/d 


By F. L. Martin 
Executive Vice-President 
Sunray Oil Corporation 


T ne Sunray refinery near Duncan, 

Okla., is currently processing approxi 

mately 20,000 barrels of Oklahoma 

crude every day to produce a wide 
range of readily 
marketable prod 
ucts not 100-0 
tane gasoline for 
which the plant 
was originally de- 
signed. 

Built and oper 
ated during the 
war by Associated 
Refineries, this 
plant had been pro- 

3 ducing about 250,- 

F. L. Martin 000 barrels of avia- 

tion gasoline a month. When it was 

shut down at the close of the war, 

doubt existed generally that it could 

be operated profitably under peace 
time conditions. 


Purchased in 1947 

After consultation with the refinery’s 
designers, Universal Oil Products Co., 
we decided to negotiate its purchase 
which was completed in October 1947. 
Conversion to commercial operation, 
making the greatest possible use of 
existing facilities, was begun at once 
under Universal's direction 

This is what we had purchased: a 
two-stage fluid catalytic cracking plant 
with a charging capacity of 12,000 bar- 
rels of fresh feed per day; a gas con- 
centration system; a hydrogen fluoride 
alkylation unit which produced 2,500 
barrels per day of alkylate; an isomeri 
zation plant capable of producing 300 
barrels per day of isobutane; and a 
modern boiler plant 

Auxiliary equipment included three 
large forced-draft cooling towers ne- 
cessitated by the heavy water require- 
ments of the alkylation plant. Tankage 
included rundown, charging stock and 
product storage tanks. There were, as 
well, buildings and shops and a large 
loading dock 

An adequate supply of crude was 
at hand from the nearby Velma field 
and low cost electricity and natural 
gas were available 


Objections to Overcome 
Our new refinery possessed no pipe 
lines to afford economical transporta 
tion for crude coming in and product 
going out, inasmuch as it had been 
designed to operate exclusively on gas 
oil delivered by truck, and to produce 
aviation gasoline shipped by tank car. 
The wartime equipment included no 


topping unit, an essential requirement 

for a refinery running crude oil. There 

was no desalting equipment, needed 

in treating Velma crude. A vacuum 
(Advertisement) 
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unit was lacking for the recovery of 
heavy, waxy gas oil from topped crude. 
\ vis-breaking operation would be re 
quired to make a salable fuel oil from 
the heavy residue. There was no pro- 
vision for treating the products of 
crude distillation. 


Changes Called For 

Our original Sunray refinery with a 
capacity of 12,000 barrels per day is 
located at Allen, Okla., some 100 miles 
from Duncan by pipe line route. One 
of the first requirements was to con 
nect the two refineries for product 
exchange and _ storage At the same 
time, a short line was needed to bring 
crude from the Velma field to Duncan. 

As operated in wartime, the light 
gases from the cat cracker were charged 
to the alkylation unit to produce avi 
ation alkylate. Since that procedure 
was not applicable to our new operat 
ing schedule, it was desirable to in- 
stall a polymerization unit and a pro 
pane separation unit to prepare this 
product for the LPG market. 

We decided to operate the cat 
cracker as a single stage unit and ex- 
tensive changes in both the reactor 
and regenerator sections were neces- 
sary. The large feed heater, no longer 
required, and the retreat fractionating 
column, were taken as basic elements 
for a new topping unit. 

In order to increase the crude ca 
pacity of the converted plant it was 
decided to preflash the crude. A heat 
exchanger from the alkylation unit 
and the debutanizer tower from the 
gas concentration system were com 
bined into a preflashing unit. Thus 
about 15 percent of light straight run 
gasoline is flashed off when the charge 
to the crude unit is preheated to about 
400°F. This improvised crude unit and 
the preflashing system give the plant 
its 20,000 b/d crude capacity. 

A large settler from the alkylation 
unit was converted into a vacuum unit; 
a poly unit was built to handle the 
gases from the crude unit and the 
cat cracker; a propane unit was in- 
stalled. In all these, existing equip 
ment was utilized to a great extent 


Profitable Operation 

Actual construction began in Octo- 
ber 1947, and 90 days later the top- 
ping operations were processing 18,000 
bbls. per day. On April first the vac- 
uum vis-breaking operation started 
producing feed stock for the catalytic 
cracker, and on June first the cata- 
lytic cracker was on stream. 

The cooperation received from Uni 
versal Oil Products Co. completely 
changed the plant from a wartime 
operation to a practical commercial 
refinery within nine months, includ- 
ing 9S miles of six-inch products pipe 
line construction 

This conversion at Duncan has re- 
sulted in a very successful and profit- 
able operation for Sunray, and at the 
same time has balanced refinery run 
to crude oil production 


(Advertisement) 





UNIVERSAL OIL PRODUCTS COMPANY 


Genero! Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL, U.S.A 
LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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--» There’s a 


CHAPMAN 


STEEL VALVE 


for every operating need 


Whatever the temperature of fluids or gases, from —160° F. 
to more than 1000° F., Chapman has a steel valve that has 


been specifically designed to give trouble-free service. 


Every valve in this extensive line is quality-controlled during 
every step in manufacture from the metals developed and pro- 
duced in Chapman's own foundries to final shipment to you. 
And, though manufactured with production line speed and 
economy, each has the precision rating of custom-made 


valves—equalling or exceeding standard specifications. 


It will pay you to check the Chapman line first 
before you order. For additional information 
on Chapman's unusually wide range of sizes 


and types, write today to: 





The Chapman Valve Manufacturing Co. 


INDIAN ORCHARD, MASS. 
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How much do you pay for 


CORROSION? 


Corrosion is a definite item of cost in every refinery in 
the land. It runs up a bill that you and all other plants 
must pay. 

The extravagant way to pay this bill is to use equip- 
ment that cannot successfully resist corrosion. High main- 
tenance, excessive shutdown time and lowered quality of 
product create a hidden cost that continues as long as 


corrosion exists. 


How to Reduce Your Corrosion Cost 


There is a much less costly way to pay your corrosion 
bill—use ESCO stainless steel alloys and equipment. 
“Down time” is cut to a minimum, maintenance costs are 
extremely low, and uniformly high quality of product is 
maintained. 

Corrosion resistance of ESCO alloys and operating ef- 
ficiency of ESCO equipment have been thoroughly proved 
in plants in all parts of the country, under all kinds of 


working conditions. It will be equally effective for you. 
Get New ESCO Catalog 


Just off the press is a catalog of ESCO high alloy products. 
It pictures ESCO process equipment, illustrates various 
items with detail drawings, gives engineering data. New 
corrosion tables show resistance of ESCO alloys to a wide 
variety of acids, alkalines and salts. 
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A copy of this new cat- 

alog is yours for the 

asking. See your near- 

est ESCO representa- 

tive, or fill in and mail 

the coupon below. Elec- 

tric Steel Foundry, 2181 

N. W. 25th Avenue, 

Portland 10, Oregon. 

Offices in Eugene, Oregon; Chicago; Honolulu; Houston; 
Los Angeles; New York City; San Francisco; Seattle and 
Spokane. In Canada, ESCO Limited, Vancouver, B. C. 


l ELECTRIC STEEL FOUNDRY 
| 2181 N.W. 25th Avenue, Portland 10, Ore. 


| Please send your new catalog of Process Equipment to 
Name — 

| 

| Address 


= 
| City 


Stainless Steel for the Process Industries 
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ing Problem. 


TWO BIG CHOICES 


Which Are Making Pressed Steel Co. 
Bubble Caps the More Widely Chosen 


HE fact that 60% of the oil industry's fraction- 
ating equipment are today using bubble caps by The 
Pressed Steel Co. points up the effective way in which 
we are helping our customers solve their problems. 


First, we have dies for over 150 different styles of 
bubble caps, both round and rectangular. As a result 
we not only make prompt delivery, but we save many 
customers the cost of dies. Caps to meet special 
requirements will be promptly designed by our engin- 


eering department. 


LESS COKING, FEWER CLEANOUTS 


Another feature of our manufacturing service is that 
we fabricate bubble caps from the entire and com- 
plete list of alloys which are available today. Tell 
us your coking and corrosion problems, or any other 


conditions faced in your towers. We will then select 
the one alloy that best meets them. Because bubble 
caps by The Pressed Steel Co. are ‘‘alloy right’’, 
they obviously result in fewer cleanouts and more 
on-stream hours--as evidenced by plant records. 


LET OUR TECHNICAL STAFF HELP YOU 


In addition to the two broad advantages described 
above, The Pressed Steel Co. offers you a wealth 
of experienced engineering assistance and production 
know-how, gained through the almost quarter-century 
we have been supplying welded alloy equipment to 
the refining industry. Send blue prints or write as 
to your needs. The services of our technical staff 
are freely available. Also welded tubing, conveyor 


flights, etc., in sheet alloys to any specifications. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


IN PRINCIPAL CITIES 
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CONTINENTAL 
OIL COMPANY'S 
DENVER 
REFINERY 


An interesting example 
of integrated expansion 


The new Lummus-built catalytic cracking unit at 
Continental's Denver Refinery was recently com 
pleted. Despite unfavorable weather conditions 
it went on stream about the middle of November, 
and within two days it was operating at design 
capacity 

The catalytic cracking unit was part of an inte- 
grated expansion program that included the de- 
sign and construction by Lummus of three other 
new units—gas recovery, catalytic polymeriza- 
tion, liquid propane gas fractionation—and the 
modernization by Lummus of a thermal cracking 
unit 

Continental's Denver Program is an interesting 
example of refinery expansion accomplished by 
integrating new units with modernized existing 
facilities. This program practically doubles the 
crude thruput at Denver and raises the octane 
level of the finished gasoline. 

Lummus engineers are available for a thorough 
Study of individual problems involving the mod 
ernization or expansion of existing facilities and 


the projection of new programs 





THE LUMMUS eommane \ 
420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO —600 South Michigan Avenue, Chicago §, Il. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 
LONDON — $25 Oxford Street, London, W.1, England 














LEAI> 
VALVES 


* 
Chem Rayon 


“Y” Pattern 


.S Type C 

“Y” Pattern 

Men who need to tame biting acids and put them to useful work have 

long relied on lead. And they look to the leader in lead . . . National 

Lead Company . . . for dependable lead and lead-lined acid valves. 

National Lead’s “United” valves work efficiently at their routine 

jobs of « ontrolling the flow of corrosive acids. But they also 

have the built-in stamina and sturdiness to withstand stresses Wedge Type 
Gate Pattern 


and overloads well beyond their regular lines of duty. 


The “United” valve you buy is representative not only of 
National Lead’s resources in the lead products 

manufacturing field but also of resourcefulness in é 
designing acid valves that make the most of lead’s setindecaiens 


inherent corrosion-resistant properties, 


Under the name “United,” National Lead 
R ? Chem Rayon 
b é ‘rsac > harc ; 
Company offers a ¢ omple te line of hard neta Caren 
lead and lead-lined flanged acid valves 
—“Y” and angle patterns, gate, 


check, foot and diaphragm. 


Diaphragm Pattern 


= she Leader for Leag 


Look 


...in everything from lead pipe ...valves...sheet...and lead-lined 


Type R 
Reversible-Angle or “Y” 
or lead-covered equipment...to complete acid recovery plants. 


NATIONAL 


Lead Company 


New York 6; Baltimore 3; Buffalo 3; Chicago 8; Cincinnati 3; Cleveland 13; Pittsburgh 12; 
St. Louis 1 ; Boston 6, (National Lead Company of Mass.) ; Los Angeles 23, (Morris P. Kirk & 
Son, Inc.) ; Philadelphia 25, John T. Lewis & Bros. Co.) ; Atlanta (Georgia Lead Works, Die. 
of Cincinnati Branch) ; Toronto, Canada (Canada Metal Co. Lid.) 
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There's sound planning in the little man’s suggestion. 
He uses W-S Forged Steel Fittings below the practical 
butt-welding range... and has an all-steel system. 


He does the whole job with one method by using 
W-S Socket Welding Fittings in nominal sizes from 
2” down to 4”... conveniently welds all the way. 
Then, where accessibility or other limiting factors 
require a screwed connection, he maintains the 
strength and uniformity of an all-steel service by 
using a W-S Forged Steel Screw End Fitting. 


The little welder knows that forged steel is the tough- 
est fitting material available, and that forged fittings 
are lighter, smaller, stronger and more uniformly free 
of flaws than any other kin® That's why they're 
cheaper, too... he puts em in and forgets ‘em! 


Write for Bul. A-3: Watson-Stillman’s complete lines 
of Forged Steel Screw End and Socket Welding Fit- 
tings for all services. Prompt delivery. 


WATSON -STILLMMAN 


ROSELLE, NEW JERSEY 
r omiinenae ESTABLISHED 1848 Bes 


Low Sulphur, Low Phosphor ; 

High Tensile, High Weldobility " 
ALLOYS 

Stainless types 304—316—347 

Chrome Moly—Carbon Moly— 

Chrome Corbon Moly—Monel 


Special alloys for Low Temperatures 
SOLD THROUGH LEADING DISTRIBUTORS 
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Remember 


; “ORIAD” ...it means... 
Oil Refinery Instrument Air Dryer. 


Some processes can’t stand moisture... 
Some instruments won’t work when wet... 
Some tools break down from dampness. 


When you get rid of water AND water vapor you 
get rid of these irksome difficulties. 


Kemp “Dynamic” Dryers adsorb water AND water vapor... 
reliably, automatically, positively, and at absurdly low cost! 


You can have little portable Kemp Dryers for small rooms 
or local work... or great twin-tower jobs. They will dry airplane 
cylinders for delivery or dry air for wind-tunnels . . . to dew- 
points as low as —60°F. 


— — == me 
A note on the coupon below a - = ~ 


; o 
will bring you a skilled oa ~ 
Kemp engineer ora The C. M. Kemp Manufacturing Co. 


‘\ 


48-page booklet 405 East Oliver Street, Baltimore 2, Maryland 
on Kemp / 
Dryers. / 


/ Please send me your NEW Bulletin No. 25-D on Kemp Dryers. [) 


Please send a Kemp representative in to see me. [ | 





Name 











Company 


KEMP of \ .. 
BALTIMORE *. 


PRECISION CARBURETORS. BURNERS FOR INDUSTRIAL HEAT CONTROL. FIRE- 
CHECKS AAD OTHER SAFETY DEVICES ATMOSPHERE GENERATORS. INERT 
GAS PRODUCERS. ADSORPTIVE DRYER SYSTEMS FOR PROCESS CONTROL. 
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2. G-R Tubular High-Pressure Gas 
Heaters for regeneration of 
dehydrating material 


bl 
4. G-R Tubular Still Feed Exchangers a 3. G-R Twin Bare Pipe Section 
and Preheaters Boiler Feedwater Exchangers 








- General view of portion of the Feasel and Kinsey Plant of Chicago Corp., at Carthage, Texas, showing a row of nine G-R Tubular Units 
used as main exchangers in the foreground 





5. G-R Bentube Evaporator for Two of more than 60 G-R Atmos- 
distilling the feedwater G-R Kettle Type Reboilers and G-R Twin G-Fin Section pheric Bentube Sections for all 
make-up for the high-pressure Fractionator Column Feed to Product Exchangers cooling services, including extremely 

boiler plant high-pressure gas cooling 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 


“ 








Heat Transfer Apparatus 
again used in this 
Chicago Corporation Plant 


The Chicago Corporation has had 
lengthy experience with G-R Heat 
Exchangers . . . they have successively 
installed many G-R units of various 
types at their Wardner, Coastal and 
Gulf Plains Recycling Plants. 


The excellent performance of these 
previous G-R installations has justi- 
fied their continued use of G-R Heat 
Transfer Apparatus throughout the 
new Chicago plant at Carthage, Texas. 
Here, as shown in the illustrations, a 
total of more than 100 G-R units 
of the following types have been 
installed: 

Atmospheric Bentube Sections 

High-Pressure Gas Heaters 

Tubular Exchangers 

Kettle Type Reboilers 


Twin G-Fin Sections 
Twin Bare Pipe Sections 
Bentube Evaporator 


This installation indicates two signifi- 
cant points of importance to every 
user of heat transfer apparatus: 

1. The many different types of G-R 
equipment . . . an exactly suitable 
design for every heat transfer re- 
quirement 


The outstanding success of G-R 
installations . . . winning repeat 
orders and exclusive standardiza- 
tion on G-R equipment 


Bulletins describing G-R apparatus 
for heat transfer services in which 
you are interested will be sent on 
request. 


THE GRISCOM-RUSSELL CO. 


285 MADISON AVENUE, NEW YORK 17, N. Y. 


GR-218 





Copper Chloride 


FOR GASOLINE SWEETENING 


—Hhrailalle tn 3 iyfte 
2h20 Crystal 


Dried 1/, H.0 Crystal 
Anhydrous 











IMMEDIATELY AVAILABLE 
FROM STOCKS 
Specify Harshaw Copper (Cupric) Chloride—an effi- 


cient gasoline sweetening agent for use with several 
standard recognized processes. 








There is no better recommendation for Harshaw Copper 
(Cupric) Chloride than the long list of refineries which 
find this material necessary for their operations. 
Your needs, too, will be satisfactorily met when you 
choose any of the three types of Harshaw Copper 
(Cupric) Chloride. 
Typical analyses are: 
Copper Chloride 2H2O Crystal—35.4% Cu 
Copper Chloride 1144H2O Dried Crystal—39.07% Cu 
Copper Chloride Anhydrous—46.5% Cu 
All are immediately available from conveniently located 
stocks. Contact the Harshaw branch office nearest to 
you for your requirements. 


CATALYSTS .. . Another Harshaw Product Serving The Petroleum Industry 


re HARSHAW CHEMICAL <o. 


1945 East 97th Street, Cleveland 6, Ohio 
ee ed ee ee 2 ee ee ee 
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stumped by tube selection at your plant? 


y, sit. 


ERE at NATIONAL—the world’ s largest 
¥%, MOLY. ” 


producer of tubular products — w@ 
have gathered a vast amount of interesting 
oat information on the performance of varioug 

“ACR, Y mony a steel analyses under practically every con 

* % Sit, in“ ceivable condition. 

Much of this data comes from experiments all 
tests in our own modern laboratories. Additional vol¢ 
umes of it were accumulated through the close and 
constant observation of the experiences of refineries 
TANIUM throughout the country with varying conditions of 
y, movy., TI A temperature, pressure, corrosion, and exposure. 

Out of all this research and study have come im- 

* SCR., 4 MOLY., COLUMBIUM =a portant developments in tubing steel which enable 

NATIONAL to now offer you Seamless Still Tubes, 

© 8 CR. 1 MOLY. Conde nser Tubes, Heat Exchanger Tubes, and Re- 

finery Piping in 25 different analyses. Each of these 

25 different analyses has been performance-proved 

to meet the specific conditions of corrosion and 
| * 12 CR, ALUMINUM oxidation for which it is recommended. 

7 Yes, bring your problems to NATIONAL. No other 

company is better equipped to help you solve them. 

Nationa’s Staff of Tubing Specialists will work 

closely with your own engineers to see that you get 

[ 10-8 TITANIUM just the right tubes and piping for your particular 

requirements. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALITIES DIVISION) 
eee COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
—aas Toe nn PIPING UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
F BES ° 
at EXCHANGER TU 


2k. 





* 5CR., % MOLY., 1-1 Sit. 
*3 CR. 1 MOLY. 








© 7 CR., 12 MOLY 











*9CR, 1 MOLY 
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NATIONAL SEAMLESS PIPE AND TUBES 
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REFINERIES have actually become chemical processing 


plants. Complex combinations of conditions involve tem 


perature, pressures, erosive and corrosive characteristics 

of line contents. Refinery operations impose many conditions 
that only a lubricated plug valve can successfully meet 

The most stringent specifications are best met by installation 
of Nordstrom Merchrome coated valves. Some refinery units 


could not successfully function without them. 











Steel valves with hard-faced protection 


Merchrome coating, an exclusive Nordstrom 
development, makes possible the use of stand 
ard types of steel for basic plug valve construc 
tion. It provides internal valve surfaces of al- 
loys suitable for unusually severe line fluid 
conditions. Its application permits the use of 
a steel body to maintain the proper strength, 
ductility and machinability, protected with a 
heavy coating of special alloy, welded to the 


surface of the plug, the body, or both, and 
finished to an accurate fit. Several types of 
coating material are used to meet various com- 
binations of temperature, abrasive and chemi- 
cal activity. 

The tapered plug and body surfaces are 
coated with an extremely hard, non-galling 
alloy which has a very low coefficient of fric- 


tion, and is resistant to most types of corrosion. 


MERCHROME COATING 
PROVIDES A COMBINATION OF ADVANTAGES 


Merchrome coating makes possible the construction 
of valves of non-hardenable metals such as stainless 
steel, which have desirable physical and chemical 
properties but which are subject to galling action 
Thus Nordstrom can provide valves that have 
proper structural and chemical characteristics and 
hard-faced surfaces, plus the basic advantages of 
the Nordstrom lubricated plug design. 


FOR CONTINUED DEPENDABILITY 
USE THE RIGHT LUBRICANT—-NORDCOSEAL 


Use of genuine Nordcoseal lubricants insures the 
most dependable valve operation. These lubricants 
are the result of years of research, test and use in 
every conceivable refinery operation. Different 
grades are available for specific conditions. Don't 
use substitutes if you want the most successful 
operation 

The Nordstrom engineering staff is at your serv 
ice to assist you in making the proper selection of 
valves for specific refinery applications and to set 
up the most effective and economical maintenance 
programs 

KEEP UPKEEP DOWN 


NORDSTROM VALVE DIVISION—Rockwell Manufacturing Company 
400 N. Lexington Ave., Pittsburgh 8, Pa. 


Atlanta Boston Chicago Houston Kansas City Los Angeles New York Pittsburgh San Francisco Seattle Tulsa 
Export: Rockwell International Corporation, 7701 Empire State Bldg., New York 1, N. Y. 














the HEART ofthe 


Fuller Rotary Rayan 


There are innumerable reasons why Fuller Rotary Compressors are 
being installed in many fields of industry. The one outstanding 
factor is, ‘“The Heart of the Rotary’’, the inherent advantage peculiar 
to continuous motion, with the consequent absence of pulsations 
and vibration; minimum number of working parts. This unequalled 
mechanical simplicity provides for sustained efficiency, and relief 
fromm maintenance annoyance and labor costs. 


Their extraordinary capacity, with relation to size, makes them 
readily adaptable for use where space is limited; also installation of 
separate compressors at the point of air consumption. In other 
words: “Spot your compressors where you need the air’’. Such in- 
stallations offer many advantages and savings when compared with 
a large central compressor plant, with its attendant network of plant 
air lines and consequent losses 


Fuller Rotaries are built for capacities to 3300 c.f.m., 125-lb. pres- 
sure. Write for Bulletin C-5, which fully illustrates and describes 
these machines 





FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bldg. 








A LIFETIME OF NEW MACHINE EFFICIENCY 
DN 8 SS #43» aT 





Petroleum Ke finer 








Sheet, Strip, 
Rod, Wire, Tubing,. 
Clad-steel, Castings. 


ICKEL 


its practical cost astonishes users almost 


CHEMICAL COMPOSITION 


The nominal composition of com- 
mercially pure wrought Nickel is: 
Nickel* 

COBDEE cv cccccecceeccncesescsoosed 0.1 

ie ecccddseeiiedesenaneeneal 0.15 
Manganese 

BEE cc cncceve seevenensennnened 0.05 
BEE nn cinduneecataseesusconel 0.1 

*Including cobalt 


PHYSICAL CONSTANTS 


Specific Gravity. ..........+seeeeees 8.89 
Density, lb. per cu. in............-. 0.321 
2615-2635°F. 
1435-1445°C. 
Specific Heat at (80-212°F.)....... 0.130 


Melting Point 


Thermal Conductivity at (80-212°F.), 
Btu/sq. ft./hr./°F./in 

Electrical Resistivity at 32°F., 
ohms/cir. mil. f 

Temperature Coefficient of Electrical 
Resistivity per °F......... 0.0022-0.0028 

Modulus of Elasticity 
in tension, psi..............30,000,000 
BD CURIE, Bloc scvcccccsecs 11,000,000 


Poisson's Ratio 


MECHANICAL PROPERTIES 


The following figures for Standard 
Cold Rolled Sheet are typical, though 
the figures will vary for different 
forms and tempers. 

Tensile Strength. ...... .55,000-80,000 psi 
Yield Strength (2% “—_« 


Elongation in 2 in 
Rockwell B Hardness.............. 40-70 


AVAILABLE FORMS 


Wire Bar Plate Pipe 
Rod Angles Sheet Strip 
Seamless and Welded Tubing 
Sand and Precision Castings 
Clad-Steel Plate and Strip Welding Rods 


———EE 
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much as its distinctive characteristics 


it is a strange and interesting metal, Pure Nickel. A kin of both 
the base metals and the precious metals. Among all the elements, 
no other metal possesses its unique combination of so many differ- 
ent and uncommon properties. 


It is highly resistant to corrosives that destroy many other metals—alkalies, 
many acids, salts, organic compounds, fumes. 
It has mechanical properties like those of structural steel. 


Yet it is so ductile that it can be worked into the most intricate and delicate 
shapes that are practical in metal. 


It protects the purity of sensitive foods, beverages and pharmaceuticals 
against contamination. 


It often provides a faster rate of heat transfer than metals with equal heat 
conductivity. 


Its special electronic properties make it a standard metal for electronic uses. 


It offers rare electrical and magnetostrictive characteristics that often give 
theoretical ideas a birth of practical value. 


@ It can be exposed to temperatures ranging into yellow heat and even hot- 


ter in the absence of sulphur. 


@ At sub-zero temperatures its strength increases without change in ductility 


and toughness. 


@ It is a standard metal for the cladding of steel, and as a base for gold, 


palladium and silver-clad products. 


And one of the most valuable of all its features is the fact that 
Pure Nickel is a practical metal at a practical price. 


Does it stimulate an idea of how you may find an easy answer to a 
difficult problem? 


Our technical bulletin “Engineering Properties of Nickel” gives 
the important facts you want. It’s yours for the asking. 


The International Nickel Company, Inc 


67 Wall Street, New York 5, N.Y. 
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SAVE ON SPARE PARTS because of high degree of inter- 
changeability of the new Type DP line. (Cross-section drawing shows 
parts interchangeable on all frame sizes.) 

You can reduce your spare parts inventory with this standard kit, 
containing parts applicable to all standard Type DP turbines. With this 
set of packaged spares you save 75% of price of comparable set of 
loose spares for pre- 


vious designs. 

With the DP you 
save money on first 
cost too. Only G.E. of- 
fers hydraulic govern- 
ing (30% adjustable 
speed range) ona 
standard turbine — at 
no extra cost. 


Petroleum Re finer 














PARTS IN COLOR INTERCHANGEABLE ON ALL FRAME SIZES 


SAVE TIME when installing DP turbines or when 
re-locating them in your plant. (Drawing shows dimen- 
sions common to all frame sizes.) Standard shaft height 
permits you to use a fixed mounting height on all your 
turbine drives. Standardization of the DP saves time on 
deliveries too — shipment time is approximately 20 weeks. 

When it comes to alignment, you'll appreciate the 
DP’s center-line support — now standardized on all frame 
sizes. Center-line support eliminates mis-alignment result- 
ing from expansion from normal heating. 


SAVE TROUBLE because of superior design fea- 
tures of the new Type DP — features such as: totally en- 
closed governing system protected in an oil atmosphere 
against rusting and sticking (particularly a problem on 
standby units); nonsparking overspeed trip, suitable for 
explosive atmospheres; new long-life solid-backed bear- 
ings; Monel-sprayed shaft at packings to eliminate corro- 
sion; positive pressure lubrication; balanced valve design, 
and many other improvements to reduce maintenance. 


The new Type DP is not a “standard turbine” for a narrow range of ratings 
only, but a standardized line, in ratings from 10 to approximately 1200 hp, speeds 
from 1000 to 5000 rpm. Thus, if your turbine drives fall within this wide range, 
you can save money — time — and trouble — by standardizing on the Type 
DP. For full information get in touch with your G-E representative. Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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You Can pili 
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The cost of practically everything used in refinery construction is going up. 
Prices may continue to rise; but you can still afford to build or remodel and 


have a quick return on your investment. 


Assuming that the costs of material and labor may continue upward, there 
is a known point to which you can safely project your costs of construction. 
Treco can show you how much you can afford to spend and how you can 
define all costs, entering into the project. With all the variables accounted 
for; with the cost of construction, materials, labor and crude determinable 
it is possible to project the cost of operations to the degree of knowing how 


it will take you to pay for your new facilities and what profits you can 


Treco can show how you can afford to 
build or remodel NOW. Wire, write or tele- 
phone to arrange for a conference, without 
obligation to you. Our planes enable us to 
serve you as completely as if our offices were 
in your city. 


\ 
The REFINERY ENGINEERING Co. 


Phone 5-551] Tulsa, Oklahoma 
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That's covering quite a lot of ground. But our refinery 
stocks are actually so large that you can almost 
always get what you want merely by phoning us. 
Studs and nuts, valves, fittings, hose and packing, 
tubular goods, expansion joints, gages, thermometers, 
regulators ... these and many other commonly- 
needed products are available at your nearest Bethle- 
hem Supply store. And, if it's an engineered item— 
such as a pump or a furnace—we can help you deter- 
mine the unit that will do the best job; save you the 
time and expense of running it down yourself. 
Maybe all you need today is some studs. Or maybe 
you're figuring something big, like an Iso-Flow heater. 
Whether it's big or little or in between, get Bethlehem 
Supply on the job. We'll shift into gear mighty fast. 


BETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla 
Subsidiary of Bethlehem Steel Corporation 


» 
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If you want to up-grade your 


catalytic process yields, or simply 


reduce losses from contamination 
and side reactions, you'll find it 
advantageous to insist on ALCOA 
Aluminas for your Al,O; catalysts 


and catalyst supports. 


ALCOA Aluminas are uniform in 
structure and chemical purity . . 

stable at elevated temperatures... 
have high resistance to erosion and 
crushing ...and are moderate in 
cost. Typical conversions for which 
ALCOA Aluminas are used in- 


clude: Aliphatic hydrocarbons into 


| * ALCOA Activated 
Alumina is preferred 
for many reactions be- 
cause of its high ad- 
sorptive properties 
and extremely large 
surface area. 


ALCOA Tabular and 
other forms of Alu- 
mina are preferred for 
certain reactions 
where hardness and 
extremely high purity 
are relatively more im- 
portant than maxi- 
mum surface area. 


aromatics, and dehydrogenation of 


naphthenic hydrocarbons. 


For top quality, specify ALCOA 
Aluminas for catalysts and cata- 
lyst supports. You'll get more 
efficient, uniform reactions and 
end-products of higher purity. 
We'll gladly send you samples 


and further information. 


ALUMINUM CoMPANY OF AMERICA, 
Cuemicats Division, 1963 
Gulf Building, 

Pittsburgh 19, 


Pennsylvania 


oN Regey Waa ave 


ALUMINAS 4° FLUORIDES 


ACTIVATED ALUMINAS °* CALCINED ALUMINAS LOW SODA ALUMINAS TABULAR ALUMINAS HYDRATED ALUMINAS 


ALUMINUM FLUORIDE . SODIUM FLUORIDE SODIUM ACID FLUORIDE FLUOBORIC ACID CRYOLITE 


Petroleum Refiner—V ol. 28, No. 2 








Cc 


o neede . 


‘rc 


4 


a Lil 


many b 





and many brains —many functions — many 
SiCelI EMail mslcMaclelgellitelicte Mi Micmslecleltlatiel 
of a process unit, a petroleum refinery acom 


plete chemical plant—a_ satisfied custome: 


FOSTER WHEELER CORPORATION 


'@¢s BROADWAY NEW yYvyoRanw 6 new vyvoe« 


W 


2 


a 
ine’ 


aa has cs] “slop 1 


aa know how 


A live, active and serviceable “know how” is one which is con- 
tinually undergoing revision in the light of current knowledge— 
the obsolete must be drawn off. 


Foster Wheeler's “know how”, the refined concentrate of nearly 50 
years’ engineering experience is an invaluable asset in the planning 
and building of process units, petroleum refineries and complete 
chemical plants. 


FosTeER WHEELER CORPORATION 


16S BROADWAY, NEW YORK 6, NEW YORK. 
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Protect the 
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_..With yD Straine 


mntaining a sn 


VISIBLE TUBE STRAINERS— This is a duplex strainer that 


permits visual inspection by operator 


SINGLE STRAINERS—For handling fluids carrying an ap 
table quantity of solids. Suitable for intermittent 


l handle pases « pre 
id Suitable for fluid applications flow 


irticularly low. F« intermitten Let ‘‘Oilwell’’ assist you with your strainer problems 


OikL WELL SUPPLY COMPANY 

Branches Serving All Oil Fields 
Executive Office DALLAS, TEXAS Division Offices CASPER, WYOMING 
inuous operati S Export Division Office COLUMBUS, OHIO DALLAS, TEXAS 
HOUSTON, TEXAS TULSA, OKLAHOMA 
LOS ANGELES, CALIFORNIA 


nt. Either chamber can be « ned 30 ROCKEFELLER PLAZA 
1intains normal flow. WEW YORK 20, NEW YORK 


 Orlw 


UNITED S$ TAT 





We build a full range of cooling-tower fan sizes, from 3 
to 18 feet diameter. Blades of fans smaller than 10 feet 
are of cast aluminum alloy—ideal in that size range 

Hubs of all Hartzell cooling-tower fans possess strength 
many times greater than the minimum essential. Pitch 
of all blades can easily be changed to compensate for 


HARTZELL 


PROPELLER TYPE FANS AND BLOWERS © ROOF VENTILATORS © 1 


PIQUA, 


NIT HEATERS © FNGINEERING OFFICES IN PRINCIPAL 


RESISTS CORROSION 
REDUCES VIBRATION 


In 1941 Hartzell introduced a material—Hartwite 
plastic—which provides amazing resistance to cor- 
rosion damage. It also dampens vibration and 
resists damage from it. 

In 1941 Hartzite plastic was a new material. 
In 1949 it is one which has thoroughly proved 
itself in cooling tower fans of from 10 to 16 feet 
diameter. Where it has been tried it has been spec- 
ihed regularly on following fans for the same user. 

Now an 18-foot fan, with Hartzite plastic 
blades, is available. It is in actual use on cooling 
towers now. Its Hartzite plastic blades are not 
“notch-conscious,” which means that a crack re- 
sulting from contact with a foreign object will 
not enlarge under vibration. Hartzite plastic has 
been used for years in airplane propellers, operat- 
ing at very high speeds, without failure. It ab- 
sorbs less than 1% of water and is not affected 
by 250-degree heat or minus-40-degree cold. It is 
practically impervious to most acids, alkalies, salt 
water and weathering. 


changes in air needs or in atmospheric conditions. 

Send for our new Bulletin 1502, with complete cooling- 
tower fan data. And make sure that specifications for the 
cooling tower you buy or build call for a Hartzell fan or 
fans. There's no better insurance of top performance and 
long life. 


PROPELLER FAN CO. 


DIVISION OF CASTLE HILLS CORPORATION 


OHIO 
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You asked for a better 
MERCURY MANOMETER 


Hi. RE it is! The new Taylor 
1500” Mercury Manometer 
with “Floating Power” grew 
from closely coordinated, high- 
ly specialized work by our Re- 
search, Engineering, and De- 
velopment departments based on 
Industry’s advanced requirements. 
To give it “Floating Power” we 
first built in an extra-big float with 
extra-long travel. And to transmit 
this great power we added a preci- 
- sion-ground shaft with *Teflon 
bearings which “float” the power through to the pen. 





RESULT —we now offer you a Mercury Manometer that’s 
ready to step in wherever you need something better than 
present differential pressure measuring instruments. Here 
are a few features: 


1. HIGH ACCURACY. Inherent straight-line calibration. 


2. POSITIVE ACTUATION—High energy output. (a) Big 32” 
float. (b) Long float travel—I’’. (¢) Simple lever system. 
(d) Teflon in pressure-tight bearing surfaces for efficient 
use of power. Teflon bearings, micro-finished shaft, sili- 
cone lubricant give unprecedented performance—leak- 
less, with negligible friction under high working pressures. 


(e) Jewelled thrust bearing. 
3. DEPENDABLE PERFORMANCE. (a) Submerged check valves 


give positive shut-off in event of overrange. (b) Unique 
damping valve adjustable under full pressure without 
leakage. (c) Ample room in mercury chambers to accom- 
modate surges or pulsating flows. (d) Teflon holds pres- 
sure, yet lets shaft turn freely, giving long service. 

4. GREAT ADAPTABILITY. (a) Six interchangeable range tubes: 
10’, 20’, 50”, 100’, 200” and 400” of water. (b) Tubes 
easily changed in field without piping alterations. (c) Both 
side and top pressure connections. (d) Two Manometers 7% 


can be mounted on back of single case for recording two 


Flows or for Ratio-Flow control. + ] yf ’ f f 
5. EASE OF MAINTENANCE. (a) Low pressure chamber cover 


permits easy access to float and lever arm during calibra- a SFA 
tion. (b) Entire pressure-tight bearing easily and econom- 


ically replaced. ACCURACY FIRST 


Ask your Taylor Field Engineer, or write for bulletin 
98182. Taylor Instrument Companies, Rochester, N. Y., 
or Toronto, Canada. IN HOME AND INDUSTRY 


*Teflon—synthetic plastic used in bearing surfaces—con- 


forms to stainless steel shaft. Also minimizes friction. Be- ats n : 
cause Teflon is inert to most industrial chemicals, bearing Instruments for indicating, recording and controlling 


surfaces are generally unaffected by corrosion. temperature, pressure, humidity, flow and liquid level. 














February, 1949—-A Gulf Publishing Company Publication 35 





iw Role); FIN: FAN 


Guaranteed Performance 


\T 
' 


FI 


| 
This Fluor Fin+ Fan 
cools 8460 gpm of jacket 
water for a large pipe-line 


compressor station 


Guarantee: 162° to 150 
cooling at 100° (dry bulb) air 














Performance: as guaranteed 


photo by 
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FLUOR 


THE FLUOR CORPORATION, LTD. 


Los Angeles 22 « NEW YORK . PITTSBURGH 
HOUSTON « KANSAS CITY . BOSTON . TULSA 
SAN FRANCISCO 
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Fluor Aerator cooling towers have dis- 
tinctive economy features and are most 
practical in certain cooling applications. 


4 


Fluor Counterflo induced-draft cooling 
towers are a standard of industry for 
most water-cooling applications. They 
deliver “colder water cheaper.” 


Fluor pulsation dampeners remove, 
destructive vibrations and instrument ir-/ 
regularities caused by pulsative gas flow. 


KO 

Pia | 
The Fluor gas cleaner, already well-" 
known for efficient cleaning, has been re- 
designed to give still better performance. 


Fluor mufflers, redesigned to incorporate 
pulsation-dampener principles, reduce 
exhaust-line noises to less than the mech- 
anical noises of the compressor room. 
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MADE-TO-ORDER 
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CHEMICAL PLANT: 
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Specially Fabricated 
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and DRY DOCK COMPANY 


CHESTER PENNA. 
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MTT INSULATING BLS, 


Now ready 


yr KA i LO 
QF For Temperatures 
Up To 1200 F. ) 


' LIGHT DENSITY 
% | Heat Insulating Block 


aA ST OPARY B SURE you get the facts about Kaylo Heat Insu- 
ie: lating Block—the remarkable new insulation 
that’s strong, lightweight and highly efficient. 
Now in production in a new manufacturing plant, 
Kaylo Heat Insulating Block is being shipped in 
quantity for the first time. It has been in pilot plant 
manufacture for several 
years, and thousands of 
square feet of it are 
SEND COUPON oie efficiently on 
For Literature or Sample typical heat insulation 
applications. 


Available in standard sizes, this new [V7 / \ Y/({LC) 
heat insulating block combines Ln @ 
many valuable properties you should Heat insulating Block 


know about. Get complete informa 
tion by mailing coupon below, No 


AMERICAN STRUCTURAL PRODUCTS COMPANY 
Subsidiory of 


obligation, of course. 
OWENS -LLINOIS GLASS COMPANY 











AMERICAN STRUCTURAL PRODUCTS COMPANY 

Dept. F-425, P.O. Box 1035 

Toledo 1, Ohio 

Gentlemen: 

Please send: ([) Free illustrated booklet, “Kaylo Heat Insuloting Block.” 
C) Free sample of Kaylo Heot Insuloting Block. 


(C) Have representative call. 
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PLATE & WELDING 
DIVISION 


“THINGS YOU CAN'T CALCULATE 
ON YOUR SLIDE RULE 


Engineering problems solved in the laboratory are problems no 
longer — yet in steel and alloy plate fabrication there are factors 


cms where the right answers yield more readily to common sense than 
THER 


0 to the slide rule. 
GENERAL AMERICAN 
EQUIPMENT The integration of planning, design, fabrication and erection into 





one responsibility—the full utilization of laboratory and X-ray equip- 


TANKS ment—the desire to maintain an established reputation painstakingly 
WATER 
GASOLINE 


+ world’s largest privately owned tank car lines—all of these things 
PRO . 


BUTANE are considerations you can’t possibly calculate on your slide rule. 

CHLORINE 

BLENDING ; : 
MIXING As a matter of fact, from the very first moment you begin to think 
CRUDE 

TOWERS : , Fe 

ABSORBER about the General American Plate & Welding Division. 
puBBLE 
FLASH 


_——™ GENERAL AMERICAN 
oewaxinc muees =| TRANSPORTATION CORPO 


—TREATERS . ae 
aa nam TEBRICATION Plate & Welding Division 


WIGGINS ROOFS SALES OFFICE: 10 East 49th St., Dept. 900, New York 17, W. Y. 
WORKS: Sharon, Pa., East Chicago, Ind. 





built up over the years—the “know how” born of operating the 





about steel and alloy plate fabrication, it’s common sense to think 











OFFICES: Chicago, Cleveland, Louisville, Orlando, Pittsburgh, St. Lowis, Salt Lake City, 
Sharon, Washington, 0. C. 
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_..IN EVERY TEST! 


QUAKER PACKINGS ARE “PRE-TESTED” TO ASSURE 
PERFECT FIT, LONG LIFE, MAXIMUM EFFICIENCY 


Packings to be efficient must be perfect in fit... must form 
a tight seal in pumps, flanges, valve stems, piston rods to 
prevent leaks . . . must be of exact quality to meet the 
operating requirements of specific conditions. 

That's why Quaker Packings are “pre-tested."’ Carefully 
calipered for size and fit . . . painstakingly checked for 
quality. Above we see the final test, one of many pre- 
tests Quaker Packings must go through before they are 
ready for usage. Tests that are safeguards against costly 
leaks, troublesome shutdowns, loss of production. 

There’s a Quaker packing for every type of service— 
water, air, gas, oil, acids at extreme temperatures . . . all 
pre-tested for better performance. 


HOSE THAT LASTS FOR PEAK HORSEPOWER 


. « « because it has 
been pre-tested to 
stand pressure and 
resist weer. Quaker 
Hose is available for 
vse with air, water, 
steam, volatiles, acids 
and gases. 


Quaker belts are pre- 
tested for every in: 
dustrial need . . . belts 
of all kinds that as- 
sure peak efficiency 
under all operating 
conditions. 


QUAKER RUBBER C 
PHILADELPHIA 24 PA + Cleve 


ORPORATION 


+ New York 2 
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Make sure 


your Heat Exchangers are 
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"EFCO Enginecred J 


@ Heat exchangers by EFCO specialists are 


carefully designed to meet your specific requirements. 
EFCO heat exchangers give you long, trouble-free operation 
plus the extra advantages of lasting tightness, 


optimum heat exchange, and minimum maintenance costs. 


Encineers & Fapricators, IN« 


P. O. Box 7395 Houston 8, Texas 











Ring Balance Meters, SUKE- 


but be sure they are 





The ring balance principle is old, and flow meters 
based on this principle have been built both in this 
country and in Europe. But all of them, except the 
meter which Hagan now builds, had features which 
largely offset the advantages inherent in the ring 
balance principle. 


this vA 
nw 


One weakness of other ring balance type meters is 
that connecting lines, particularly when pressures 
are high, tend to restrict ring motion. In Hagan 
Ring Balance meters, this difficulty is completely 
eliminated in a most simple and direct fashion— 
by the use of S-shaped connecting tubes. This fea- 
ture is patented and is found only in these meters. 





Adjustment of this spring by means of a simple 
range screw permits a change of as much as 7 to 1 
in differential pressure. Even at low flows, this 
unique spring resistant system gives high accuracy 
in the conversion of differential head to pen move- 
ment. Patent is pending. 








The integrator, another patented feature of Hagan 
Ring Balance meters, is an independent unit easily 
added to or removed from a standard meter assem- 
bly. It is simple in design; accurate between 2% 
and 100% 7 meter range; calibrated by a single 
adjustment; and easily checked, either under test 
conditions or with the meter in service. 





For full information on Hagan Ring Balance Flow Meters, just 
fill oat and mail the coupon below. Hagan Corporation, Hagan 


HAGAN CORPORATION -======“- 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSfORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 


February, 1949—A Gulf Publishing Company Publication 


HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA 


Please send me your Ring Balance Meter Bulletin 2M48 
NAME 

POSITION 

COMPANY 

STREET AND NUMBER 


POST OFFICE ZONE NO. 
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PROPANE DEASPHALTING AND PHENOL EXTRACTION 
UNITS OF THE ATLANTIC REFINING COMPANY AT 
POINT BREEZE, PENNSYLVANIA 





PROCESS ENGINEERS AND CONSTRUCTORS 
Petroleum Refiner—Vol. 28, No. 2 





J EASPHALTING AND SOLVENT EXTRACTION 


Initial steps in the manufacture of quality lubricants 


Propane deasphalting and phenol 
extraction units were recently completed 
by Badger for the Atlantic Refining 
Company. 

Processing schedules and economic 
arrangement dictated the adjacent location 
of these units with common structures and 
central control room. Process design 


included provisions for handling varying 
stocks with corresponding variations in 
solvent dosages and.operating conditions. 
Badger has wide experience in all steps 
of lube manufacture—vacuum distillation, 
propane deasphalting, furfural or phenol 
extraction, M.E.K. dewaxing, clay 
contacting through to final packaging. 


E. B. BADGER & SONS CO. Est. 1841 


BOSTON 14 ¢ NEW YORK © SAN FRANCISCO © LOS ANGELES © LONDON 


A SUBSIDIARY of STONE & WEBSTER, INC. 
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NEW ENGLAND MUTUAL LIFE ii ee es 


holds down overhead costs with — 


ESTA INSULATION 


This imposing home office 
of the New England Mutual Life 
Insurance Company, Boston, is 
supplied with heat from a central 
heating plant. 


The steam pipes are insulated with 
K&M “Featherweight” 85% Mag- 
nesia with the net result that heat 
losses are reduced to a minimum. 


“Featherweight” 85% Magnesia 

insulation, first manufactured by 

K&M 62 years ago, combines the 

high insulating properties of basic 

loted with KOM Carbonate of Magnesia with 

fines ore ins ‘: ° ° 

(above) — 35% Moonesio- Asbestos Fibre as a binding agent, 
” w . . . 

— forming a featherlight, fireproof, 
efficient insulating material. 


K&M Distributors, located strategi- 
cally throughout the country, are 
experts on the application of KAM 
insulation materials ... and_ can 
point the way to savings for you. 
Write us for further information. 


ANatine made Asheslos... 


Keasbey & Mattison Company has made it serve mankind since 1873. 


KEASBEY & MATTISON 
COMPANY + AMBLER « PENNSYLVANIA 
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HAT’S what you can expect when you pick up your Crane 

Catalog. All the valves, fittings, fabricated piping, pipe 
and accessories you need—all designed to rigid refinery 
specifications. Whether it’s piping equipment for hot oil 
lines, storage or steam systems, one order to Crane... 
through local Branches and Wholesalers . . . covers every- 
thing for the job. 


5 


T 
Ye \ 
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To rely on Crane for all piping is to gain maximum bene- 
fit from standardization practices. As the world’s most com- 
plete Single Source of Supply, Crane simplifies every step of 
piping procedures, from design to erection to maintenance. 


At your Undivided Responsibility for materials—in brass, iron, 


steel and alloys—helps to assure better installations, avoids 


finger tips eee needless delays. And in every item from Crane, you get the 


Highest Quality that makes for dependable performance 
throughout piping systems. 


. a 
Piping for every CRANE CO., 836 S. Michigaa Ave., Chicago 5, Ill. 
. Branches and Wholesalers Serving All Industrial Areas 
refinery job 


SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 


/ 


st 


ee | 
at 


Crane 4 and 6-inch 300- 
pound cast steel gate valves 
on lines to pump-out pump in 
pump room of vapor recovery 
unit. 


Crane 14-inch, 300-pound, motor-operated gate 
valve on gas line atop compressor house at catalytic 
cracking unit. 


Lines on manifold and mixing coils in continuous 
sweetening plant equipped with Crane iron body gate 
valves and flanged fittings 


EVERYTHING FROM... 
PLUMBING 


AND 
VALVES 
HEATING 
FITTINGS 
PIPE : 
FOR EVERY P/IP/NG SYSTEM 
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@ WALLS OF UNIFORM THICKNESS 
@ SMOOTH INNER SURFACES 


@ PRECISION FORMED TRUE 
ANGLES — RADII — CIRCULARITY 


@ PRECISION CUT BEVEL ENDS 


@ CONTROLLED GRAIN 
STRUCTURE OF METAL 
— STRESS RELIEVED 


.-- Globe's precision process pro- 


duction from Globe seamless steel 
tubes to Globe Welding Fittings 


All of these advantages are yours 
in Globe Welding Fittings. 
Globe’s metallurgical experience 
and highly specialized produc- 
tion and processing facilities are 
utilized beginning with the pro- 
duction of Globe seamless steel 
tubes and continuing through 
every step to the finished Globe 
welding fittings. 


There's plus value in 
Globe Welding Fittings 
— send for the catalog 


GLOBE STEEL TUBES CO 


Milwaukee 4, Wisconsin 


Producers of Globe sear 

steel tubes Gloweld wel 

steel tubes carbon 

less steel tubes Globeiron seamless 
high purity ingot iron tubes — Globe 
welding fittings 


PRECISION PROCESS 
WELDING FITTINGS 
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0 TO 30 PS! 
(ABSOLUTE) 
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10 TO 17 PSI 





14 TO 4,000 PSi 


5 10 30 PSI 


FURNACE PRESSURE 
DRAFT 


FOR PRECISE PRESSURE CONTROL 


These measuring elements are the heart of 
Brown pressure control systems for the Petro- 
leum Industry . . . because precision control 


starts with precise measurement! 


Complete coverage of pressure problems neces- 
sitates this complete line of elements. There's 


a specific one for each application... from 


corrosive! They make Brown Pressure Gauges 


the finest available to the Petroleum Industry! 


You'll find detailed information in Catalog 


7000... send for it today! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4498 Wayne Ave., Philadelphia 44, Pa. 


microns to tons... from corrosive to non- Offices in principal cities of the United States, Canada and throughout the world 


FOR THE PETROLEUM INDUSTRY 


Honeywell 


February, 1949—A Gulf Publishing Company Publication 





Teothed Lock Washer: Prevents loss 
of stem nut due to vibration, thereby 
holding the handwheel securely 


Newly Designed Handwheel: Air 
cooled, finger grip handwheel affords 
sure grip even with greasy gloves 


improved Packing: Molded packing 
of lubricoted asbestos reinforced with 
copper wire. Suitable for practically every 
service. Valves can be repacked under 
pressure. 


Hexagonal Union Bonnet Connec- 
tion: Eliminates any chance of distortion 
or leakage even though valve is repeot 


edly taken apart and assembled 


New Cylindrical Dise Holder: The 
design of the top portion of the disc 
holder keeps the disc accurately guided 
under all operating conditions 





WALWORTH 





IMPROVED 
No. 95 
BRONZE 





GLOBE VALVE 


also available in 
Angle Type (No. 96) 


The service ratings of the Walworth No. 95 are 150 pounds per 
square inch steam at 500F, and 300 ppunds per square inch non- 
shock cold water, oil, and gas. In the manufacture of this quality 
bronze valve, more than 47 gages are used in machining parts to 
micrometric accuracy, thus insuring interchangeability of parts 
For further information see your local Walworth distributor, or 
write: Walworth Company, 60 East 42nd St., New York 17, N. Y. 


WALWORTH 


valves and fittings 


NEW YORK 17, N. Y. 


60 EAST 42nd STREET 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


Renewable Asbestos Disc: This disc 
is suitable for steam up to SOOF and is 
resistant to oil, gasoline, and many 
chemicals at atmospheric temperatures 
Discs for special services are available 


Extra Strong Body: Mode of Composi- 
tion M (ASTM B61) bronze thick enough 
to provide a high safety factor. Valves 
undergo hydrostatic shell test of 450 psi. 


Vol. 28, No 
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MONEL... 


MONEL CLAD 
or 


OVERLAY «th MONEL 


ry the new im proved 


ARCOS MONEND 806 


ARC WELDING ELECTRODE 


CONSIDER THESE UNUSUAL PROPERTIES 

@ X RAY QUALITY WELD METAL 

@ TYPICAL WELD METAL AS WELDED 
Yield Strength 42,500 psi. 
Tensile Strength 75,500 psi. 
Elongation in 2° 42% 
Reduction of Area 60% 

@ MONEL CLAD ('2°—20% CLAD) 
Typical Free Bend Elongation— 53.7% 

@ OVERLAY (%” MILD STEEL BASE) 
Typical Free Bend Elongation— 51.5% 


SEND FOR FREE SAMPLES 
Address your inquiries to Dept. S. 
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For Today’s 
Tough Service Demands 





EFFICIENT AND DEPENDABLE 
STEAM GENERATION 
Vogt steam generating units are designed to 
give maximum rating in a minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube, 
forged steel sectional header types to burn 
solid, liquid or gaseous fuels, as Yesired, meet 
every power, heating or process requirement. 





PROCESS EQUIPMENT FOR 
EVERY SERVICE 

Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes. They meet all demands for operating 
security and trouble-free performance and help 
to lower costs in important process industries 
around the world, 





SPECIAL MATERIALS FIGHT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of 
equipment made from special metals and alloys 
to combat corrosion, and product contamination 
or discoloration. Fabrication procedures em- 
ployed insure that corrosion resistant properties 
of welds will match that of the materials from 
which units are constructed. 





MORE TONNAGE AT LESS COST 
Over 60 years of manufacturing experience, 
engineering and research stand behind Vogt 
refrigerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-Ice Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage plants, 
dairies, packing plants, etc., et home and abroad. 





DROP FORGED FOR EXTRA TOUGHNESS 
AND LONG-TIME SERVICE 
Vogt valves, fittings and flanges, for top per- 
formance in oil, water, air, gas, and ammonia 
services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in @ combination of materials by 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon steel for other parts. 





Air View of Vogt Plant 


HENRY VOGT MACHINE CoO, 
LOUISVILLE 10, KENTUCKY 


FICES NEW YORK. PHILADELPHIA CLEVELAND. CHICAGO, ST. LOUIS 


Petroleum Re finer 





February, 1949 





IP EFRIRN4 
TUSSINEE 


225 TERRY TURBINES 


SERVE THE CITIES SERVICE REFINING CORP. 
AT LAKE CHARLES, LA. 


These 225 Specially Designed 
Terry Turbines are used to drive 
pumps and compressors at the 
Cities Service Tutwiler Refinery. 


Typical Units are shown above. At 
the left is an 1800 H. P. condensing 
multi-staged Turbine direct con- 
nected to a blower. At the right 
are two 175 H. P. Terry solid 


wheel turbines driving pumps. 


THE TERRY STEAM 


The same engineering talent and 
manufacturing facilities that pro- 
duced these turbines are available 
to assist you in obtaining efficient 
power generation. 


Any of our District Representatives 
will be pleased to give you full in- 
formation ona turbine drive to 
meet your requirements. No obliga- 
tion. May we send you descriptive 


bulletins? 


TURBINE. COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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ATTAPULGU 


HE price paid for Attapulgus and 

Porocel adsorbents is around one 
cent per pound—a fact which, we will 
agree, makes pretty dull reading. But 
for refiners using our materials, this 
modest investment pyramids to phe- 
nomenal returns. To be specific, each 
pound properly applied to petroleum 
stocks increases their value by at least 
one dollar—a return of 100 to 1. 


Some three and one-half billion pounds 
of fullers earth and bauxite have been 
shipped to refineries by Attapulgus and 
Porocel—a noteworthy record of serv- 
ice to the industry. But what is even 
more noteworthy is the fact these 


Fullers Earth 


CLAY COMPANY 


materials have put three and one-half 
billion dollars in refinery tills. 


That's the record to date. It was accom- 
plished by adsorbent-treating a wide 
variety of hydrocarbons to effect reduc- 
tion or removal of colors, odors, tastes, 
moisture, sulfur, acids, fluorides and 
unsaturates, and for catalytic purposes. 
It's a record for you to tie to when con- 
sidering plans to improve quality, ex- 
pand output, or both. 


Consult with us freely. Our broad 
knowledge of the behavior of our 
products under many sets of conditions 
should go far in helping you get 100 
for 1. 


*POROCEL 2u22'2 


Dept. W, 210 West Weshington Square, Philadeitphia 5, Pa. 
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HOMESTEAD 4-WAY VALVE WILL DO... 


7 YOu WL sive THE cost Age 








—_ 





Ox Homestead 4-Way Quarter- 
Turn Valve will do the work of 
three ordinary shut-off valves when 
used as a fluid “flow changer” or as a 
“switching” valve. Homestead 4-Way 
Valves are also ideal for use as operat- 
ing valves to control single or double 
acting pistons that travel the full 
length of their stroke. Their use thus 
saves initial valve and installation 





costs, cuts operating time, reduces 
maintenance expense. Added advan- 
tages are the long, trouble-free opera- 
tion and dependable service typical of 
all Homestead Valves. 





Homestead 3-Way or 4-Way Valves 
can be furnished in sizes 44"' to 12", in 
brass, acid-resisting bronze, semisteel, 
steel, monel, Ni-Resist and other 


FLUID FLOW-LINES SHOW HOW YOU CAN USé 
HOMESTEAD 3-WAY AND 4-WAY VALVES 


alloys for specific temperature, pres- 3) Se 


) , 2 7? r fi , 
sure and fluid conditions. - Js rk =| 7 
| 
‘ LASS “ 5 4 ~J5 


———_—oO 


Write today for complete informa- ae pty oe rete 

tion and copy of Valve Reference J-way Style "D" 3-way—Style "E"  3-way Style “F 
rT 2 port plug 3 port plug ~3 port plug 
No. 38. 

Book No. 2 har ah \ 

- { i " n , 

Ls 1 ~~ — 5 

Second Poumon Second Pounon Second Pownhon 


HOMESTEAD VALVE MFG. CO. 


P.O. BOX NO. 16 CORAOPOLIS, PA. 
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United Gas Line ( ompany 


irthage 


Texas. Ellwood M. Payne photo, 


it'll still be new ten years from now 


f pnw piping at United Gas Line Com- 
pany’s plant is another sweetly 
streamlined example of leakproof perma- 
nence achieved with the fittings that become 
part of the pipe 

That means Tube-Turn welding fit- 
tings. They are preferred for large-scale 
piping that must remain safe and sound 
for years with little or no maintenance 
Their butt-welded joints simply can't leak 
Their forged-in strength equals or exceeds 
the strength of pipe. Their smooth inner 
walls and full effective radius minimize 
friction and erosion 

And yes, they are easy to install. Di 
mensional accuracy and true circularity 
make alignment a cinch. The absence of 
excess bulk permits compact, economical 
piping assembly. 


For good service in good connections, 
deal with the Tube Turns distributor. He 
handles the biggest line of welding fittings. 


TUBE TURNS, INC. 
244 E. Broadway, Dept. D, Louisville 1, Ky. 


Dist t Offices t+ New York Philadelphia 


Houston. Tuls San Francise 


Pittsburgh 


los Angeles 





Write ¢ 
vised Tube Turns’ chart of 


the new ond re 


Pipe and Fitting Mate 
als Covers ASTM and 
other specifications, chemis 
try, service temperature lim 
ts, welding dato 


a 





4 
») 


TUBE-TURN 


tt 


WELDING FITTINGS 
AND FLANGES 


roleum Re finer 





reduce maintenance costs 





NATIONAL 


CONDENSING 
AND COOLING 


yen ite) 


UBSTANTIAL savings in maintenance costs are being realized by many 

petroleum refineries, chemical plants and by-product coke plants, who are 
handling their condensing and cooling services with NATIONAL Sections. 

Economy in maintenance is inherent in NATIONAL Sections for the follow- 


ing reasons: 


@ Simplicity of Design 

®@ Ease of Assembly and Replacement 

®@ Long Life due to Corrosion Resistance of Cast Iron 
© Low Spare Part Inventory Requirements 


For information concerning NATIONAL Condensing and Cooling 
Sections, please write for our Catalog CP-16. 


The National Radiator Company 


wa CENTRAL AVENUE... JOHNSTOWN, PENNSYLVANIA 
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AGE WELDING ci weoinc nos 


WELDING 
STAINLESS? 


O 
TO RESIST WHAT? 


HEAT? 

COLD? 

IMPACT? 

BENDING FATIGUE? 
CORROSION? 


WHAT KIND OF 
CORROSION? 


O 


NOW ONE MORE 
QUESTION: 


Are you using the best electrode or 
rod for your purpose? 

If you’re not too sure, get in touch 
with your PAGE distributor. Either he 
knows or he can find out from the PAGE Field Service Man. And the PAGE 
distributor has a wide selection of Page-Allegheny Stainless Steel rods and 
electrodes, so that he can give you the one that will serve you best. 


¢o Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, 
Philadelphia, Pittsburgh, Portland, Son Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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Pittsburgh 
Still Tubes 


Pe trole um Refiner 





nifovrm Performance 





You get uniform resistance to heat, pressure, oxidation 
and corrosion with Pittsburgh Still Tubes. Each tube is 
produced by a combination of skilled men and modern 
equipment working as a unit to make high quality carbon 
and alloy tubes consistantly. 

Pittsburgh Still Tubes are made in a full range of carbon 
and alloy steels—2” to 6” outside diameter (in some cases 
even larger) from .134” to 1” average of minimum wall 
thickness in lengths up to 55’ with plain or upset and 
machined ends. To get economical still tube performance 


write Pittsburgh Steel Company, Pittsburgh 30, Pa. 
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That’s all it takes! Four basic circuits 
and 8 basic component parts give you 
more than 100,000 different electronic in- 
strument combinations for processing use. 
Flow, level, speed, pressure, temperature, 
gas analysis, pl, conductivity. ete.—all 
can be controlled with these interchange- 
able Bailey units. 

With Bailey controls, replacement part 
stocks are held to a minimum because 
parts are interchangeable. Maintenance 


costs are less, too, because maintenance 





men quickly become familiar with the 


standardized Bailey units. 


Bailey bulletin No. 17 shows how you 
can use this improved control system. 
Write for your copy and keep it handy 
for reference the next time you need 


process controls; 


?-19-0 





BAILEY METER CO. 
1043 Ivanhoe Rd. * Cleveland 10, Ohio 
BAILEY METER CO. LIMITED, MONTREAL 
Controls for the Ol Industry 
TEMPERATURE © FLOW @ PRESSURE 
GAS ANALYSIS e@ LEVEL e@ RATIO 











4+ 8 Works Here at Wood River Refinery of Shell Oil Company 
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PIPE BENDING 


PIPE FABRICATING 


facilities 
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TEXAS PUP BEN OUNG company 


PIPE BENOS (Pyro Pubiralots FFICE ANO PLANT 
PIPE COILS 301 FRIC STREET 


WELDED HEADERS HOUSTON = /. EXAS w CCREST 
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LARGE PROPANE PLANT Cuts Cost iia 
with ROCKWOOD Ball Type VALVES ttn 


The demand for liquefied petroleum gas has 
reached record highs in this large propane plant. 
Rockwood Ball Type Valves have increased the 
production of “bottled gas” by cutting down time 
and labor of operators. Each valve is opened and 
closed every two minutes during the day and 
between 300 and 400 tanks are shipped out 
daily to suburban and rural householders. 

Plant supervisor is highly pleased with per- 
formance and action of the Rockwood Ball Type 
Valves. He says there is no question that the full 
round flow, tight seal and quick opening and 
closing features of the valves have contributed 
to greater production at lower cost. 


VW Rockwood Ball Type Valve 
attached to tank helps speed the 
handling of “bottled gas”. Note the 
construction and design of the vaive 
—operator filling tanks can quickly 


Available in 

bronze with cue with an easy quarter tum 
screwed ends in =" 
all pipe sizes from 4/2” to 2” for 175 p.s.i. work- 
ing pressure, the Rockwood Ball Type Valve is 
recommended for handling water, oil, gas, petro- 
leums, food lines, carbon dioxide, nitrogen and 
other gases, paraffin and asphalt base petro- 
leums, also alcohol, paper fluids, and many 
other types of liquids and gases. 

For additional uses and information on the 
Rockwood Ball Type Valve, write today for 


bulletin V-4. 
Distributors in all principal cities. 


ROCKWOOD SPRINKLER CO 


102 HARLOW STREET 


WORCESTER 5, MASS 
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THE EASY, trouble-free interchangeability of M-40 
parts makes instrument men sit up and take 
notice. For this is an ace in the hole to them in 
case of emergency. It means the end of time- 
wasting, costly delays in fitting and adjusting 
replacements of parts accidentally damaged. 
This interchangeability of parts is no happen- 
stance. Every part was designed to eliminate 
variations that might necessitate critical field 
adjustments ...and vital parts were built to 
machine tool precision. In the eyes of expert 


instrument men, interchangeability is another 


important advantage that makes M-40 the out- 


standing modern controller. 


“THE FINEST MODERN CONTROLLER” 














The Model 40 Preumotic 
Controller is 





The Fexbore Company, 
262 Neponset Avenve, 
Foxbore, Meoss., U. $. A. 





duplication of parts easy 


All main and sub-assemblies of the Model 40 Controller may be 
interchanged freely without impairing the accuracy and stabil- 
ity of the instrument. If, for example, the control relay should 
ever need replacing, another may be easily substituted with 
positive assurance that it will restore the original performance 
characteristics. 

A closer examination of the control relay shows that its 
design and construction are so basic, so free from complicated 
parts and critical adjustments, that there are no manufacturing 
problems in turning out duplicate performers. It also shows that 
proper alignment of control relay with other parts is auto- 
matically assured. 

This advanced engineering, typical of M-40 design and 
construction, is another important reason why M-40 is the 


finest modern controller. 


geen) 


“THE FINEST MODERN CONTROLLER” 
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FOR PRECISION PROCESSING THE SUREST STEP IS 


PRECISION FAB 


_ 


iL. 


fe 


8 ee 
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Flawless construction that insures 
flawless performance through “Plus Factors” 


Middle gauge or heavy 
plate welded construction 
— carbon, alloy or clad 
steels — Fractionating 
towers and pressure 
vessels — Stress relieving 
and hydrostatic testing. 
Nooter welding 
techniques embody every 
phase of API-ASME 

code procedures. 


“PLUS FACTORS?” you might ask. Those are the things that count so 
much in Nooter fabrication .. . not called for in your blue prints 
or specifications. These plus factors are Nooter’s 54 years of 
specialized experience combined with extensive facilities. They are 
the important reasons why every type of pressure or heat transfer 
equipment is entrusted to Nooter — from the blue print to the fit-up. 
To be sure of performance, be sure of fabrication — get in 

touch with Nooter. 
Send for Nooter Catalog with Corrosion Data Tables. 


JOHN NOOTER BOILER WORKS CO. + 1404 South Second St. « St. Louis 4, Mo. 
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NUMBER 9) OFA SERIES 


Pacific's Proved Performance 
helps make Record Runs 





AT THE CITIES SERVICE LAKE CHARLES, LOUISIANA, REFINERY 








Photo Courtesy M. W. Kellogg Cc 
Fluid “Cats” A, B and C at the Cities Service Lake 


Charles Louisiana Refinery are served by Pacific 


Centrifugal Pumps. The record runs made by PAC | FI C 
each unit prove Pacific Pumps “can take it” \ 
whether the service demands 10,296, 12.960 or My, ae PA > / § 
ALCHAHMON, aL 


13,488 hours of continuous service pumping 
hot or cold oils, slurries, or water. PU M PS 
FOR CONTINUOUS 


a PACIFIC PUMPS INC. 
ECONOMICAL SERVICE HUNTINGTON PARK, CALIFORNIA 
SPECIFY: PACIFIC One of the Dresser Industries 
Export Office: Channin Building, 122 East 42nd Street, New York 


CENTRIFUGAL PUMPS. Offices in Ail Principal Cities 


Petroleum Refiner—Vo 
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0 Improved bucket and nozzle ring design, for high 
efficiency. 
i) Center line support and flexible mountings, to avoid 
misalignment from thermal expansion. 


Qo Steam chest in lower half of casing,to permit re- 
moval of casing cover without disturbing piping. 


© Improved speed control. Balanced regulating valve 
and direct acting governor permit close speed regu- 
lation. Speed can be varied readily while turbine is 
running. 
Ee] Separate trip mechanism and emergency closing valve, 
operated by speed governor independent of speed regu- D E WAY VE 
lating wollte STEAM TURBINE CO 
And many other improved features. TRENTON 2, NEW JERSEY 
Adanta + Philadelphia + Los Angeles + Chicago + Pittsburgh 
San Francisco + St. Paul « Cleveland + Tulsa + Boston + Charlome 
Detroit « Seattle « Toronto « New York « Kansas City + Van- 


couver « Rochester « New Orleans « Edmonton « Denver « Salt 
Lake City « Winnipeg « Helena « Houston « Washington. D.C. 


TURBINES - HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 
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FOR YOUR HEAT EXCHANGERS OR CONDENSERS, 
THIS W&T CHLORINATOR CAN: 


f fh 
| | 


@ Reduce down time 
@ Cut operating costs 


@ Improve heat transfer 


The machine shown is a W&T Visible Vacuum 

Chlorinator for the application of chlorine to cooling 

water circuits through the W&T De-sliming process. 

Its design is the result of over thirty-five years of pio- 

neering in chlorination, plus the accumulated experience of thou- 


sands of installations throughout the world. 


Because of the care put into its design and construction, this 
chlorinator can do these things economically and dependably: 


REDUCE DOWN TIME and eliminate costly plug cleaning by 
ridding condenser tubes of bacterial-induced slime growths. 


CUT OPERATING COSTS by keeping condensers and other 
heat exchange equipment in service longer without shut-down and, 
at the same time, give higher operating efficiencies. 


IMPROVE HEAT TRANSFER by keeping water-side surfaces 
continuously protected against the formation of a 


slime layer. 


For complete information on how these advantages can 
go to work for you, write today. There’s no obligation. 


a) 


a ed ar 
PRODUCTS, INC. 


Belleville 9, New Jersey * Represented in Principal Cities 
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WHERE PRESSURE PLAYS A PART 


Where petroleum products must be stored under Why not specify Graver the next time you 
the higher pressures, Graver spheres or bullet- plan petroleum storage facilities where pressure 
shaped vessels are proving their value to refin- plays a part? 


eries, marketing facilities and processing plants 
FABRICATED PLATE DIVISION 
everywhere. 


Available in a full range of capacities and GRAVER TANK & MFG.CO. INC. 


working pressures, Graver pressure vessels are East Chicago, Indiana 
built in strict compliance with all codes which 

apply and according to the latest techniques for 

the manufacture of either shop built or field 

erected tanks. Where stress-relieving, x-raying 

or radiographing is necessary, Graver maintains 

the latest in modern facilities to efficiently handle 

each specific requirement. 

It’s this close attention to details together with 
the most complete manufacturing facilities... 
backed by over three-quarters of a century of 
experience in steel plate fabricating... that 
makes Graver pressure vessels dependable. 


NEW YORK ¢ PHILADELPHIA CHICAGO CATASAUQUA, PA. +*«© HOUSTON SAND SPRINGS, OKLA, 
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QcCf ash PLUG VALVES - 


Representatives Q.C.f Plug Valves are ideal where the lading is viscous 


in more than 50 or contains suspended solids. Write for catalog No. OG-9 
principal cities. ¢, R a* direct to American Car and Foundry Company, Valve 
i Cc Division, 30 Church Street, New York 8, N. Y. 


Petroleum Re finer 
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Pea, f.. 


Don't put up with make-shift assemblies when it is so 
easy to get the RIGHT horsepower, the RIGHT shaft | 
speed, the RIGHT construction features, the RIGHT 
mounting *. . all combined into one compact power 
package. 
Master Motors, available in millions on millions 
of combinations of types and ratings, permit you to 


use a power drive on each job that's just right .. . 


@ power drive rhat will add greatly to the compact. © 


ness, appeorance, and economy of each of your 
applications. 

Use Master Motors to increase the salability of 
your motor-driven products . . . improve the 
economy and productivity of your plant equipment. 


They're the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 











BETTER IRON MAKES BETTER VALVES 
AT READING-PRATT & CADY 


There is one BEST method of melting and refining iron 
for valve castings. It is R-P&C’s Electric Furnace method. 








You PAY NO PREMIUM for the extra 
quality in R-P&C Electric Iron Valves. 
But you do get better valves — longer 
lasting, more dependable. 


Electric Furnace Cast Iron is a low- 
sulphur, low-phosphorus iron of homo- 
gene us, fine-grained structure. It is clean 
and of uniform quality. 


Before buying or specifying iron 
valves, get the complete story of R-P&C 
Electric Furnace Iron. Write for our 


ruts Forver tells you why Electric Iron 
is better than iron made by the con- ; : 
ventional cupola process. Interesting A ~~) UNIFORM STRUCTURE 


information if you buy or specify iron - rie 
y ' ae, "2 @! Photomicrograph (en- 
valves. Write for DH-18. 7 
ve |} larged 100 times) shows 


ows even distribution of fine 
“s~7 graphite flakes. This con- 
ad tributes to the uniform 
structure of R-P&C Electric Iron. 


Reading, Pa. + Atlanta - Baltimore - Boston + Chicago - Denver + Detroit - Houston 
New York + Philadelphia + Pittsburgh + San Francisco + Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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The Fisher Series 67 Regulator for small 
volume air or gas flows is designed to 
furnish industry with an improved eco- 
nomical regulator with the ability to do 
an outstanding job of accurate, effici- 
ent regulation. It will not vibrate, 
chatter or sing and has capacity up to 
6 C.F.M. 

Fisher Series 67 Regulators ore ideal 
for hundreds of miscellaneous industrial 
uses—they are particularly adapted to 
instrument air service, supplying 20 Ibs. 


operating medium pressure to instru- lit 
ments and pilot operated regulators. —— 
Type 67 exterier view with Type 67R sectional view 
handwheel adjusting screw. with integral relief valve. 





Type 67FR combination filter—regula- 

tor. Drip section equally efficient in 

horizontal or vertical position. Filter 

—finest perforation area—0.002" 
CAPACITY DATA 





Maximum Capacity CFH Free Air at Reduced 
Range with 10% Droop Factor at Inlet Pressure of 
Reduced Pressure " 
Ranges, PSI 





100 PSI 


250 PSI 


750 1400 
730 1400 


Type 67P for panel 
. 450 1400 
mounting. 350 900 


| 

SPECIFICATIONS: 

Size— 4". 

Maximum inlet pressure—250 PS1. 

Body—Aluminum, alodine finish and 
painted. 

Dimension—Over all height 5 5-16"— 
(67FR 9 3-8") face to face 2 7-8". 


For further details and complete specifications 
write for Fisher Bulletin 67. 


FISHER GOVERNOR CO. 
MARSHALLTOWN, IOWA 
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FAR OF REFINING 


IS EFFICIENT FRACTIONATION 


Fractionating towers are probably the most important 





single item of equipment to the refiner . . . and Koch 


Kaskade trays will double the value of any tower. 


Koch Kaskade trays are more efficient, have higher 
capacity, are more flexible, and in every way a better 


piece of fractionating equipment than any bubble tray. 
Write for complete information. No obligation at all. 


WE'LL BE GLAD TO SEND YOU BULLETIN R-101 


Siectoreetate THE KOCH ENGINEERING COMPANY, INC, asst 


Soaage O. Crag? Designers « Manufacturers « Builders Seeens, 8. 0, Graly 
30 Rockefeller Plaza 335 West Lewis Street & Company, Ltd. 


emery 6 ULWhLECCUHIT A 2. K ANS A §_ Miletey Scotent 
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Specify MARLEY Double How 


*; 


Leen eiadins 
te a <—h of er 


WITH THE OPEN DISTRIBUTION SYSTEM 


Marley Double-Flow Cooling Towers EASY TO CLEAN... cleaning is done with an 
ordinary broom . . . it is not necessary to shut 


have an Open Distribution System. a priest Seer sae. 
And why is that important? + no climbing reves 


Because thte Marley Open Distribution 
System is... 


EASY TO INSPECT... it’s on top of the tower, 
in broad daylight, never hidden from view. 


EASY TO REGULATE ... a widely varying 
GPM may be circulated over the tower 
without revamping the distribution system. 


“AA U COOLING 


“TOWERS 
THE MARLEY COMPANY, INC. - KANSAS CITY 15, KANSAS 
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FACTOR IN COS 


+? eae 


For Acids 


The striking efficiency 


of the WILFLEY Acid Pump—measured in terms of 


power saving and continuous, trouble-free hand- 
ling of acids, corrosives, hot liquids and mild abra- 
’ q 


ee 


sives—is a big cost-reducing factor in most of the 
A Companion 
to the Famous WILFLEY modern chemical plants of America. This is the 
Sand Pump acid pump that delivers full production on a 24- 
° hour basis without attention. 10- to 2,000-G.P.M 
muy WRSEey Fee capacities; 15- to 150-ft. heads and higher. Individ- 
Cost Saving Performance 


ual engineering on every application. Write or wire 


for information that will help reduce YOUR costs 


A.R. WILFLEY & SONS. inc., DENVER, COLORADO. U.S.A. 
New York Office: 1775 Broadway, New York City 


wI LFLEY 4c“ PUMPS 
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DA-1*—Davison (Synthetic Silica 
Alumina) Fiuid Cracking Catalyst — con- 
tributes yearly to the production of enough 
gasoline to drive every one of America’s 


34,000,000 passenger cars 800 miles. 


Close laboratory control over the pro- 
duction of DA-1 assures its users of a 


consistently uniform high standard material. 


To meet the varied requirements of the 
refinery operators, DA-1 is available 


in three grades: 


F-1, Fine Grind 


C-1, Intermediate Grind 





C-2, Coarse Grind 


Write for information and specifications. 


*® 


THE DAVISON CHEMICAL CORPORATION 


Fost haogh (hemi hae BALTIMORE-3, MD. 
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World’s Largest 


single unit sulfur burning contact acid plant 


This sixth Chemico Contact Sulfuric Acid Plant 
for Standard Wholesale Acid and Phosphate 
Works in Baltimore, Md. was successfully placed 
in operation in December, 1948 and is regularly 
operating above guaranteed capacity of 500 tons 
per day. (100% equivalent H2SO.). 


; 


——— a! ae 


A At the right is the Sulfur Furnace with the waste heat boiler, A Towers for the production of oleum, 98% acid and 
condenser and auxiliary apparatus at the left. This furnace for the drying of combustion air. These are part of 
berns over 170 tons of sulfur a day. the drying and absorption system. 


W Shown left to right are the secondary converter, the 
primary converter and the gas filter. 


A Here are control panels for two of the six Chemico Contact 
Acid Plants, The new 500-ton plant panel is on the right. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BUILDING, 350 FIFTH AVENUE, NEW YORK 1,N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE 


Chemico Plants 
are profitable 


investments 


CYANAMID PRODUC TD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. CC. 2, ENGLAND 


CABLES: CHEMICONST, NEW YORK 











Here are a lot of helping hands — 


—scattered over the country in convenient 
locations ready to assist you with your 
tube problems 


MICHIGAN— Detroit 
1411 Central Ave. 
Tel: Vinewood 1-5000 


Remember, Wolverine non-ferrous tube is seam- 
less — and quality controlled from ore to 
finished product. 


ALABAMA— Decatur 
Tel: 2800 


MICHIGAN — Detroit 
1411 Central Ave. 
Tel: Vinewood 1-5000 


NEW YORK—Long 
Island City 


ALABAMA — Decatur 
Tel: 2800 


CALIFORNIA— 
Los Angeles 
1015 East 16th St. 11-26 46th Road 
Tel: Prospect 8326 Tel: Stillwell 6-0390 

TEXAS — Houston 

1515 Fulton St. 

Tel: Beacon 3-7975 





ALABAMA— Decatur 
Tel: 2800 


CALIFORNIA—Los Angeles 
1015 East 16th St. 
Tel: Prospect 8326 


CAUF.—Son Francisco 
666 Mission St. 
Tek Sutter 1-6700 


CANADA—Montreal, Que. 
80 Prince St. 
Tek: Plateau 8636 


COLORADO — Denver 
812 Twelfth St. 
Tek Main 4948 


D. C.— Washington 
410 Bond Bidg. 
Tel: National 3934 


GEORGIA— Atlanta 
788 Spring St., N. W. 
Tek Vernon 3343 

ILLINOIS— Chicago 


One LaSalle St. Bidg. 
Tel: Andover 3-6083 


WOLVERINE 


CALUMET AND HECLA 


MICHIGAN — Detroit 
1411 Central Ave. 
Tek: Vinewood 1-5000 


MICHIGAN— Grand Rapids 
206 Murray Bidg. 
Tek: 6-9311 


MINNESOTA — Minneapolis 
517 N. Western Bank Bidg. 
Tek At 3374-3375 


MISSOURI— St. Lovis 
713 Ambassador Bidg. 
Tel: Main 4683 


NEW JERSEY —Nework 
321 Mt. Prospect Ave. 
Tel: Humboldt 2-7539 


NEW YORK—Buffclo 
416 Jackson Bidg. 
Tek Madison 2072 


NEW YORK—New York 
60 East 42nd St. 
Tek Mur. Hill 2-8430 


OHIO — Cleveland 
1740 East 12th St. 
Tek Main 2515 


OHIO— Dayton 
41 East 2nd St. 
Tek: Fulton 6310 


OKLAHOMA—Tulsa 
716 Thompson Bidg. 
Tek Tulsa 3-9176 


PENN. — Philadelphia 
1013 Liberty Trust Bidg. 
Tek: Rittenhouse 6-1442 


PENN. — Pittsburgh 
1212-1220 Liverpool St. 
Tel: Allegheny 6330 


R. |.—Providence 
417 industrial Trust Bidg. 
Tek: Jackson 5941 


TEXAS—Dollos 
700 Commerce St. 
Tek: Central 4075 


TEXAS—Houston 
1300 Not'l Standard Bidg. 
Tek Fairfax 5301-0576 


TEXAS— Houston 
1515 Fulton St. 
Tel: Beacon 3-7975 


UTAH—Solt Lake City 
1761 Loke St. 
Tel: 8-312) 


TUBE 


CONSOLIDATED 


DIVISION 


COPPER COMPANY 


t'wecor ror ateo 
MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1431 CENTRAL AVENUE DETROIT 9, MICHIGAN 


February, 1949—A Gulf Publishing Company Publication 








More OEM's Specify US Gauge 
Than Any Other Make! \/ 


Original Equipment Manufacturers 


-- Because USG Assures More Value 





Throughout industry, the story is the same 

from year to year. Original equipment 

manufacturers (OEM ‘) rio) pares SUPERGAUGE na gouge 

gauge value .. . accuracy, durability, and ae oatigh 

quality at economy prices . . . and 6 out of 10 Stainless steel = bronze, be- 

apecify US Gauges. , _—— wvper or welded stainless steel 
They know that US Instruments give more : . ae 

service, more accuracy, more value for the So" vecwm, 15 to 20,000 Be OA 

money. They know USG can supply all their 

needs—from highly specialized instrumenis 

measuring as low as 1” of mercury absolute, 

to standard type gauges measuring from 30” 

vacuum to 100,000 pounds pressure per square HIGH PRESSURE SOLID 

inch. And they know that for more than 40 FRONT GAUGES E 

years US Gauges have been the standard of Designed for testing high prewers Si" 


$ * avges ore built to 
dependability. So more original equipment j \ ee ‘oe wonders. Sold 
manufacturers specify US Gauges than any fi: wall, cast integral with cose, 


i | ment section from 
; j the tube ond move i" 
other make. | TAR Stwerver. Bourdon tubes of specie y 


copper or stoiniess 


Next time you order gauges, follow the lead A) selected Oemoded ot both ends. Hos 
of these satisfied users . . . buy US Gauges. deep bushed sate eet end 
For more information about US Gauge write : Fao t 100,000 bs. pressure: 
today. United States Gauge, Division of 
American Machine and Metals, Inc., 

Sellersville, Penna. 


US GAUGES—BETTER INSIDE... BETTER 
OUTSIDE ...BETTER ON YOUR PRODUCT 


uff slits te It 9 








PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges «+ Aircraft Instruments + Air 
Volume Controls + Altitude Gauges + Boiler Gauges « Chemical Gauges + Dial Thermometers + Glass Tube 
Thermometers + Flow Meters + Inspectors’ Test Gauges «+ Laboratory Standard Test Gauges « Marine, Ship 
ond Air-Broke Gauges + Recorders + Controls and Alorm Gauges + Voltmeters + Ammeters « Welding Gauges 
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effective 






is 
one 
of the 
principal 
reasons why | 


PETRECO 
NAY VABINTE 














has more plants in operation 
than ever before 

has more plants under con- 
struction than ever before 








PETRECO) (/P\h) 

















es 
PROVIDES 


. Sound engineering design 

. Continuing research and development 

. Periodic performance and equipment inspections 

. The most modern in desalting equipment 

. Complete laboratory testing and advisory service 

. Adequate stocks of replacement parts conveniently available 


. Service personnel, facilities and know-how unequalled 
in the field of desalting 





In many refineries of the U. S., Canada and South 
America, the efficient performance of 


PETRECO ELECTRIC DESALTING 
has resulted in 


1. MAXIMUM REFINING CAPACITIES 
2. LOWER MAINTENANCE EXPENSE 
3. MORE TIME ON STREAM 
4. IMPROVED PRODUCTS 

For complete information om 5. LONGER RUNS 


the benefits of Petreco Electric 


Desalting, write or call the 


PETROLEUM 5121 South Wayside Drive, Houston 1, Texas 
RECTIFYING 648 Edison Building, Toledo 4, Ohio 
COMPANY 530 West Sixth Street, Los Angeles 14, Calif 


PETRE<9O 


DESALTING 
SPECIALIZED thetic PETROLEUM PROCESSES | DESALTING 


Pi.49.2 





A SUPERIOR 


VALVE STEM 
PACKING 


Gariock 117 —furnished either braided or twisted in all 
sizes from 144" to%4”, packaged in 1 -Ib.,2-Ib. or 5-Ib. spools. 


Lasts Longer... Lowers Maintenance Coste! 


ARLOCK 117 Valve Stem Packing is manufactured 
from long fibre asbestos yarn and lubricated with 

a special heat-resisting compound. Quality controlled 
from raw material to finished product, GARLOCK 117 
gives superior service on all types of valves operating 


against steam, hot or cold water, or oil. It’s economical! 





THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Tulsa, Okla Houston, Texas Los Angeles, Calif 
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SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 


Power engineers have found in Dowell’s chemical 
scale removal service a modern method for restoring 
ower. They know that more efficient operation of 
ion condensers and other heat exchange equip- 
ment has been achieved after removal of the insu- 
lating scale and sludge deposits by this tested 
service. They have seen for themselves how effective 
Dowell’s service really is. 


Dowell engineers treat your equipment with liquid 
solvents designed to dissolve and disintegrate the 
accumulated deposits which retard heat transfer. 
They are experienced in practical methods, know 
which solvents to use, and bring with them special 





DOWELL INCORPORATED - TULSA 3, OKLAHOMA 






SUBSIDIARY OF THE DOW CHEMICAL 


New York 20 Buffalo 2 Kensas City 8 
Boston 16 Cleveland 13 Wichite 2 
Pittsburgh Oklahoma City 2 
Detroit 2 Houston 2 
Chicago 2 New Orieans 12 
Richmond 19 St. Lewis 8 Ft. Worth 2 
Jocksonville Indianapolis Shreveport 23 
Attanta Louisville Anniston, Ale 


Wichita Falls, Texes : 
lateyette, Le 
Long Beach, Ockiand, Cosper: Dowell Associate—international Cementers, inc. 


ne 


can Dowel 


How much Pp OWER 


| Chemical Scale 


Removal Service Restore 


for you? 


truck-mounted tanks, pumps, mixers, heaters and 
control equipment. 


Dismantling and down time are held to a minimum 
in Chemical Scale Removal Service. The solvents are 
pumped into the equipment through the regular 
connections. The most complicated heat transfer 
equipment has been cleaned effectively by Dowell 
solvents which reach wherever steam and water flow. 


Call or write the office nearest you for a free estimate 
of the cost of cleaning your boilers, condensers, 
heat exchange equipment, water lines—and for 
increasing water well output. 


COMPANY 


Mt. Pleasant, Mich 
Hemilton, Ohio 
Charleston 27,W. Ve 
Salem, Ilinots 
Borger, Texas 
Midland, Texes 





Be 
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‘Te format presently used by PetTroLeuM ReE- 
FINER was decided upon some years back after care- 
ful weighing of the many factors involved. From 
time to time this decision 
has been subjected to 
critical review, to the 
end that the best inter- 
ests of our readers and 


Slightly Changed 
Refiner Format 


advertisers be most fully accommodated. 

A principal consideration in this problem of 
format selection in recent years has been the de- 
sire of many readers to clip and file specific arti- 
cles for reference purposes. Since the main edito- 
rial content is grouped to run continuously in the 
“center of the book,” there have been frequent 
cases where the first page of one article has been 
printed on the same sheet of paper with the last 
page of the preceding article. This, of course, 
makes separation of the two articles impossible, 
‘clipper” the choice of discard- 
ing one article, using an involved cross-index file 


and imposes on the 


system, obtaining a photostat, or obtaining two 
copies of PETROLEUM REFINER. 

None of these solutions is particularly desirable 
An alternate is to be found in some kind of format 
change that mixes advertising and editorial, so 
that articles can be separated by ads. Here, how- 
ever, are involved the interests of those many 
readers who each year bind the entire editorial 
contents into a single volume. Nearly all of them 
greatly prefer the present arrangement. 

As a result of considerable checking and study, 
we have concluded that the best solution at 
present is to revise the format along quite con 
servative lines, to the end that articles can be sep- 
arated for filing. It is hoped that this improvement 
can be effected by comparatively minor rearrange- 
ment of editorial material, without other changes 
in format. If this proves feasible, we will do it. If 
not, we may eventually have to adopt the mixed 
advertising-editorial matter technique, always 
avoiding the jumping of an article over several 
pages 

In this present issue we have effected the much 
desired “separability” of those articles which are 


considered likely notebook and file cabinet mate- 
rial, principally by means of special arrangement. 
If future issues can be worked out as well the so- 
lution will probably prove satisfactory to all. 


Aisaeeon approximately one billion British 
thermal units of energy are consumed in this 
country each second, day and night, less than one- 
third are used productively, 
according to William M. 
Holaday, of New York, Re- 
search Director of Socony- 
Vacuum Oil Company, Inc. 
This energy total is derived from petroleum, 


Productive Use 


Of Energies 


gas, coal, wood, and water power, but over half 
is contributed by petroleum alone. Holaday’s .com- 
ments are from a talk which he prepared for pre- 
sentation before the Society of Automotive Engi- 
neers in Los Angeles on January 18. Because his 
airplane was grounded en route to California, the 
talk was not given. The points made are of consid- 
erable interest to our industry generally, however, 
Holaday urges conservation of our liquid fuel re- 
sources, as a matter of long-range national inter- 
est, for applications where no adequate substitutes 
are available, notably in the transportation field. 

While petroleum will be relatively plentiful for 
an unspecified period, the Socony-Vacuum execu- 
tive points out that this country, for the first time 
in its history, is importing a significant quantity of 
crude. Hence more care should be exercised in the 
selection of fuels for specific uses and greater con 
sideration should be given to “the efficiencies in 
volved in our consumption of natural resources.” 

Holaday asserts that the virtues of petroleum in 
certain fields, particularly transportation, demand 
that engineers redouble their efforts toward more 
efficient production and toward better utilization 
of fuels, even though their progress in this respect 
in recent years has been “outstanding.” In addi 
tion, the engineers’ efforts toward these objectives 
must be based upon a clear concept of the over- 
if this 
country is to continue to expand industrially and 


all energy supply and demand situation 
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THE RABBIT PULLS THE MAGICIAN OUT OF THE HAT 


tiie development of 
scientific principles through research 
is the order of the day at Brown & 
Root. Conventional methods of 
construction are thoroughly exploited 
for improvement. Modern industrial- 
ists know therefore the latest and best 
in engineering “‘know-how”-through- 
research is available always for their 
construction needs. 

Large industrial, chemical and 
petro-chemical plants throughout the 


world attest to Brown & Root’s skill in 
doing a complete job for their clients. 
Staffed by experts in economic plan- 
ning, engineering design and erection, 
Brown & Root solves all construction 
problems from site location to oper- 
ating plant. 

At your invitation, one of 
Brown & Root’s staff of experts will 
be happy to call on you to discuss your 
construction and expansion plans. Of 
course, there is no obligation involved. 


BROWN & ROOT, Inc. igierts Cnitraibe 


8O xX 


HOU Ss » wenreas 


CABLE ADDRESS — BROWNBILT 


Associcte Componies:— BROWN ENGINEERING CORP * 


BROWN & ROOT MARINE OPERATORS INC 
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to continue to improve living standards for its 
own and the world’s people.” In the industrially 
still-growing United States alone, fuel require- 
ments are increasing at a rate of 1,000 billion Brit- 
ish thermal units per year. 

Naturally-occurring energy sources—coal, pe- 
troleum, natural gas and shale—are ample for 
centuries to come, according to Holaday, but ob- 
taining this energy economically in the state best 
adapted for effective utilization is a big problem 
for the engineers. 

With regard to the nation’s vast coal resources 
as a potential source of liquid fuels for the thirsty 
transportation field, Holaday warns that “petro- 
leum resources cannot be supplemented tomorrow 
by this procedure,” and continued— 

“Within the next 10 to 20 years, synthetic proc- 
essing costs will be reduced by expenditure of re- 
search and development efforts,” he said. “In the 
meantime, other steps can logically be taken to 
reduce today’s demand for liquid fuels and to 
extend their terms of availability.” 


Ove interesting and perhaps prophetic news 
item came last month from Boeing Airplane Com- 
pany which reported during the recent SAE meet- 
ing in Detroit the development 
of a new 200-hp. gas turbine. 
Extracting from a paper by S. D. 
Hage of Boeing: “A small gas 
turbine can be a very neat and 


Small Gas 
Turbine 


simple machine. The engine consists of a single 
stage centrifugal compressor with two outlets, two 
constant pressure burners, and a compressor driv- 
ing turbine. This primary stage, or hot gas pro- 
ducer, has a rated speed of 36,000 rpm., and drives 
the accessories. The secondary or power output 
stage consists of another turbine with a rated 
speed of 24,000 rpm. and a 9.6:1 reduction gear 
giving a rated output speed of 2500 rpm. The 
speed of the primary stage is entirely regulated 
by the fuel flow, and the speed of the secondary 
stage is independently regulated by the load, and 
can be varied from stall to runaway or maximum 
safe speed. 

“The weight of the engine without accessories 
is approximately 150 pounds. The power output 
will vary between 100 and 200 bhp., depending on 
the endurance life expected. The rated specific 
fuel consumption will vary between 1.5 and 1.0 
lb./bhp.-hr., depending upon the rating and the 
degree of component refinement possible. The en- 
gine is extremely easy and consistent to start; it 
can develop rated power 15 seconds after the start 
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is initiated. It can accelerate very rapidly, going 
from idle, which is about 10,000 rpm. to full speed 
in five seconds, It is practically vibrationless if the 
rotating parts are accurately balanced, destruc- 
tively rough if not.” 

“|... the gas turbine cannot be stalled. The re- 
ciprocating engine torque falls to zero at zero 
speed. The Model 502 (the small turbine) stalled 
torque is twice the rated speed torque. Since such 
a load is very characteristic of most power re- 
quirements in the transportation field, land, water, 
and air, this type of engine is admirably suited 
without any complicating load varying devices. It 
should be emphasized (however) that a gas tur- 
bine without a free turbine is not very suitable 
for general application.” . 

“Offsetting some of the desirable features of a 
small gas turbine, previously mentioned, are some 
features that should be discussed. The air con- 
sumption is very high, and large intake and 
exhaust friction losses are not tolerable. The 
author has not yet seen a clean solution to the 
compressor inlet noise problem. This silencing 
problem is especially difficult because of the large 
flow and the necessity for very low pressure drop. 
The idle fuel consumption is high, roughly one- 
fifth full power consumption. The development 
cost is high. 

“However, it seems inescapable, that the small 
gas turbine will be a better solution to many of 
our power applications, than any we have now. 
These troublesome current problems, previously 
mentioned, will be solved. If the fullest advan- 
tage is taken of the reduction in engine and instal- 
lation weight possible through the use of a sim- 
ple engine, many vehicle applications can be bet- 
ter solved even in the face of the current fuel con- 
sumption. Production costs are unknown, but it 
seems most reasonable that they will be less per 
horsepower than reciprocating engines. In 
addition, the prospects for future improvement 
through development are very good, both as to 
fuel consumption and power weight-ratio. 

“Current thinking should be concerned with 
honest evaluations of the benefits to be derived 
from the proper applications of the current engine. 
There is no doubt in the author’s mind that many 
very valuable applications will be overlooked for 
some time because our thinking is so geared to 
past habits, and we are continually looking for 
something better on all counts. This is a new ma- 
chine, and doesn’t necessarily have to make our 
present vehicles better, but will result in different 
but better vehicles for the same transportation 
problem.” 





SOLVENT 
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_= Efficient 
—~4— Fasy to Clean 
<<) No Channeling 


Tre Vulcan baffle-type 
liquid-liquid extractor 
consists of a vertical 
column packed with 
a series of hori- 
zontal baffles. The 
turbulent region at 
the edge of each 
baffle serves to 
remix the liquids 
between stages. 
Either phase may 
be the continuous 
phase. Each baffle is made 
horizontal and flat by the 


use of adjustable spacer posts. 





This equipment has been highly 
successful in the organic chemical industry PILOT PLANT 
and it is equally suitable for hydrocarbon 





separations. Each new application is carefully 
checked in the Vulcan laboratories to assure 
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economical design and to permit 





performance guarantees. 
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Fuel and Power Sources 


lf and When Oil Fails 


R. J. S. PIGOTT 


Chief Engineer, Gulf Research & Development Company 
Pittsburgh 


A YEAR or so ago some of the pes 


simists (or maybe they were only short 
on judgment) put out a very deceptive 
figure for the life of our supply of pe- 
troleum. It was obtained by dividing 
the proved reserves only by annual con- 
sumption, coming up with a life of about 
12% years. 

However, published figures for the 
past decade show that proved reserves 
have been increasing at better than the 
annual consumption rate each year until 
the war. This means that the expected 
life by this method of calculation has 
stayed reasonably constant; about 10 
years in 1937, 14 in 1942, and 11.5 years 
in 1946. It is picking up now, with re- 
sumption of war-delayed drilling.. We 
should be justified then, if such a figure 
were sound, in assuming that petroleum 
would last forever, but such an estimate 
is even more absurd than the first one 
of 12% years 

The fallacy is that such a method is 
oversimplified; it takes no account of 
a) unproved reserves, that is, all new, 
incompletely drilled fields; b) discov- 
eries; and c) improved recovery in old 
fields. 


Proved and Unproved Reserves 

The known reserves are simply those 
which have been more or less com- 
pletely drilled and in which we know 
closely the extent of the pools, sand 
thickness, porosity, etc. We have un- 
proved reserves, that is, new pools that 
have been only partly drilled and not 
too much is known about exact defini- 
tion of pool, sand body, etc. These re- 
serves have been estimated from equal 
to the proved, up to 2% times the 
proved. Annual discoveries, as finally 
proved up, have so far kept pace with 
annual consumption, but we know that 
this state cannot continue for long. Al- 
ready about all the shallow pools have 
been found (1500 feet) and the average 
depth of new wells has increased from 
3000 to 4000 feet, and an increasing part 
of the discoveries are at 10,000 feet and 
deeper. The new pools discovered each 
year clearly will diminish toward zero 
and they will continue to average 
deeper 

For the past generation we have 
been improving methods of total recov- 
ery by such processes as flooding with 
water to push out the oil, and repres- 
water. In the early days, recovery from a 
pool has been as low as 10 or 20 percent 
of the total oil in the sand; nowadays it 
is about 60 to 70 percent, and with im- 
proved primary and secondary methods 
applied, can go higher 

Taking into account the complete 
facts would indicate a pessimistic mini- 
mum of some 20 to 25 years at present 
consumption, a maximum of 40 to 50, 
and one cannot pin it down any closer 
These figures include, for the maximum, 


R. J. S. PIGOTT 
Sketch on Author's Page 167 


consideration of increased efficiency in 
use of petroleum fuel in engines 

One thing is certain—whatever this 
country had as original oil, it has de- 
veloped its resources at a very much 
higher rate than the rest of the world 
and therefore now has much less of its 
original supply than any other country 
This country has supplied more than 
60 percent of world consumption th« 
last few years 


Engines of the Future 

Before considering what other liquid 
fuel sources are possible of development, 
it would be well to consider the possi- 
ble engines of the future, some of which 
will be available in 1949. 

The obvious move for improvement 
in any engine efficiency is to improve 
the cycle on which it operates, that is, 
raise compression (and expansion) ratio 
The move is already under way, and 
1949 will probably see engines of some- 
what higher compression ratio. These 
engines, rather carefully designed for 
better cooling than has been usual, will 
run on the present 85 to 92 Research 
octane premium fuels. For example, the 
saving by the ideal cycle for 7.75 c.r. 
is approximately 9 percent over 6..5 c.r. 
but the actual saving in the vehicle as 
operated is much higher—twice as much. 
The reason is that subsidiary savings 
are accomplished. The rise in c.r. in- 
creases indicated mean effective pres- 
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Need seen for supplementing 
petroleum production with 
other sources of energy com- 
mencing in 10 to 20 years 


sure, but the breathing and other engine 
losses do not materially increase, so 
that engine mechanical efficiency in- 
creases quite noticeably. In addition, if 
designed for the same brake horse- 
power, the engine is smaller and so are 
these engine losses. Further, the reduc 
tion of exhaust dilution by higher cr 
improves part-throttle efficiency. The 
purpose is, if possible, to move up to 
12.5 cr. as fuel becomes available. Ex- 
perimental engines so far built need 
about 100-octane Research at 12.5 c.r., 
not available yet, and not likely to be, 
in large volume. The operating gain for 
this ratio is 35 to 40 percent over 6.5 c.r., 
worth trying for. 

However, the increased octane value 
is only required if we increase compres- 
sion ratio in a single stage, as in our 
present engives, and do nothing else 
There are several ways in which the 
need for higher octane gasoline can be 
avoided. One is to employ the daal fuel 
idea offered in several forms. One form, 
the use of alcohol and water, is pres- 
ently preparing for full-scale commer- 
cial trial, chiefly for trucks. Compres- 
sion ratios of 8:1 or higher can readily 
be handled with this supplementary fuel, 
using 4 or 5 percent for peak octane de- 
mand, that is, near or at full throttle. 


Turbo-Supercharger Idea 

Another path is to extend the turbo- 
supercharger idea. If more power only 
were needed, supercharging as at pres- 
ent will get that easily; the real c.r. is 
the product of the supercharge ratio 
times the cylinder c.r., and unless some- 
thing else is done, would require about 
the same octane value as the cylinder 
compression alone at 12.5 c.r. But since 
the compression is two-stage, with a 
supercharger, it is possible to apply an 
aftercooler between supercharger and 
engine, greatly reducing the octane de- 
mand of the engine by cooling the 
charge. We have proof this is so; a 
racing engine built 10 years ago was 
supercharged to 2.25 c.r. (17 psig.), cyl- 
inder ratio 6, over-all c.r. therefore 13.5. 
The aftercooler dropped temperature at 
engine inlet 60° and the unit ran on an 
82 ASTM octane gasoline (of low sen- 
sitivity) without detonation. To get 
economy it would be necessary to in- 
crease expansion ratio equally, possibly 
by extending the turbo-supercharger 
idea and putting on a gas wheel big 
enough to use all the exhaust gas en- 
ergy, which is more than that required 
to drive the blower. The set must then 
be geared to the engine. If we increase 
supercharge to something like 25 psig., 
we can use up all the engine exhaust 
energy for the blower and the turbo- 
supercharger need not be geared to the 


engine. But such a move will require a 
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considerable redesign of the engine, 
since average and heat temperatures rise 
considerably he piston would un- 
doubtedly require liquid cooling and 
better jacketing, and possibly improved 
are indicated. In effect, this is 
the expansion which 1s 
needed to get the economy; in super 
charging only, the c.r. is but the 
expansion the cyl 
inder only, so there is no econ 
omy 


It is quite 
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taging 
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ratio remains 


unit 
same 


possible that such a 
could be built cheaper than the 
capacity unit it supercharger. The 
blower unit ought obviously to be 
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crowds the diesel fuel supply for other 
purposes, then it is perhaps possible to 
consider retaining steam equipment in 
storage so that if another war came on 
coal burning steam equipment could be 
put back into service, releasing diesel 
fuel for the armed services 
It is also possible that quite a good 
deal could be done in the future to im- 
prove the efficiency of the automotive 
vehicle. In spite of the relatively high 
fuel-load efficiency of the internal com- 
bustion engine, actually, as operated on 
the road, the load is for a very large 
percent of the time much less than max- 
imum power and the efficiency is conse- 
quently very much worse. Heavy duty 
vehicles like buses and trucks operate 
at much better condition, better load 
factor, and work at better average effi 
ciency than the passenger car. Improve- 
ment of part-throttle efficiency would 
improve situation; reduction of 
losses between engine clutch shaft and 
surface on the road would be very 
For example, a complete 
of high effi- 
speed 
most of 
throttle wide 
save as much as 25 percent 
consumpt without any 
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variable speed transmission 
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Years Reserve at 1947 
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Minimum 


his table is prepared on the basis of 
of the fuels being used for the 
whole energy supply for heat and power 
for 1947, so the whole can be added to 
arrive at a total energy supply. The 
huge difference between the maximum 
and minimum estimates is due princi- 
i to two factors: 1) We have in 
I cases greatly reduced the esti- 

reserves in coal by recent sur- 
veys, not yet complete; 2) the minimum 
take into account recovery of 
reserves, I 100 per- 


estimates 
which is never 
Coal used to be about 50 percent, 
nearer 70 percent and may im- 
) oil was 10 to 20 percent, now 
1earer 70 percent and in some cases has 
ached 85 percent 
We do not know the 
oil, natural gas of oil shale because 
not been all discovered yet 
In the case of oil shale, we do not know 


the efficiency of recovery 


these 


cent 


ultimate reserves 


they have 


safest esti 
toward 
petro- 

rela 


certain; the 
of resources will be down 
and in case, 
leum, natural gas and oil shale are 
both estimates It is 
plain that if we are to 
requisite liquid fuel required for 
motive efforts should be 
accomplish the following 


One thing is 
mate 
the minimum, any 

ll ' 
mali im 


re quite 
use, 


should consider the trans 
yy use possible to the solid 
uid, reserving liquid and 


r those operations that 


2) Raise the efficiency of all heat and 
ower transformations; the automobile 
has 5 percent over-all efficiency; utilities 
power generation ts now <U percent; steam 
locomotive 5 percent—pretty bad, but we 
know these can be raised and m many 
cases they are bema@ raised 
best methods for sup- 
of liquid fuels, at the 
produc 


ing dome 


nou 


3) Determine the 
ementary supply 
nearest to reasonadie 
tron and permanence 

on this now 


ecconom 
Much 
In addition, because there will be 
more time, we must study the replace- 
able or permanent sources of power; 
sun, air, water, earth-heat and wood 

Let us look at the permanent sources 
a moment. Collection of the heat of the 
sun has been experimentally developed 
and successful small plants are in opera- 
tion. Such a source is intermittent and 
introduces the problem of heat or power 
storage, quite a difficult matter. Such 
plants as have been built or proposed 
involve a heavy initial cost that prevents 
soundness at present, except 
special cases. The Sahara 
lots of heat, no water, no 
fuel; even now, sun-collectors are 
justified. Tide and wave power has been 
the plaything of inventors for a century. 
You have heard of Passamaquoddy— 
the initial investment is what licks such 
proportions until fuels are much more 
expensive. The tide and wave power 
source does not look promising at pres- 
ent. A few such plants exist, leading a 
very precarious existence 


“Stumbling Blocks” 

The ordinary hydro-electric plant is 
familiar, and expansion can undoubtedly 
proceed here to relieve the solid fuel. 
We have a total capacity in the country 
of about 50 million kw., of which some 
10 million kw. has been built and is 
running. We can build the other 40 
million kw. any time that the price of 
fuel makes the hydro competitive with 
the steam station for lower load factor 
The reason no more hydro plants have 
been built is that, as in all the forego- 
ing cases mentioned, the initial invest- 
ment is much higher than that for a 
steam plant, enough so that unless the 
load factor exceeds 65 percent or so, 
the hydro total costs (operating and 
fixed charges) exceed those of a steam 
plant. The Buffalo General Electric 
Huntley Station, built at Niagara Falls 
in connection with one of the largest 
hydro developments in the country, has 
been enlarged several times since it was 
first built California Edison 
Company is another example. The major 
factor is that hydro power cannot exceed 
50 million kw. capacity—that’s all there 


is 


economic 
for a few 
Desert has 
here 


Southern 


Referring to wind power, one fairly 
elaborate plant is being built to get 
operating data and performance. Again, 
investment and discontinuous operation 
are the present stumbling blocks 

All of the foregoing assist the electric 
power situation, but have no bearing on 
automotive fuel supply, except as they 
release fuel for automotive 

Wood, a_ replaceable repre 
sents only 6 percent of the total energy 
used, mainly as space heating, and such 
power supply as can be conveniently ob- 
tained from wastes (sawdust, ends, 
bark) in the lumber processing and 
tanning industries. Much more power 
could be obtained from this source, 
waste products not only from lumber 
but paper lumber 


use. 
source, 


and agriculture; in the 


‘ol. 28. No. 2 


Petroleum Re finer 








FULL LINE. . 
FULL VALUE... 
FULL SERVICE .... 


We have repeatedly urged users of welding fittings to 

accept no less than the fu// line. When we say “full line” 

we don’t just mean its completeness . . . though it #s the world’s 
most complete line of forged steel fittings and flanges. . . 

and it does contain the widest range of types, 

sizes, weights and materials. 

When we say “full line’”’ we mean full value—extra value—more 
and better features than can be found in any other fitting. 
The technical brains and forging skills which 

conceived these extra values continue to be available 

to you through the Taylor Forge organization, 

and through the Taylor Forge distributor 

who is your industrial neighbor. 

Since Taylor Forge welding fittings “have 

everything,” why compromise 


on less than the best? 


TAYROR@FORGE 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carnegie, Pa. Western Plant: 
Fontana, Calif. @ District Offices—New York: 50 Church Street @ Philadelphia: Broad Street Station Bldg. ©@ Pittsburgh: First National 
Bank Bidg. @ Chicago District Sales: 208 S. LaSalle Street @ Houston: City National Bank Bldg. ©@ Los Angeles: Subway Terminal Bldg. 


(_) Whe is my nearest Tayler Forge Distributor ? 
(-] Put my name on your mailing list to receive informative literature. 


Name 
Compeny——_ 


Street Address 
City. Zone. State 
507-0249 ~~ Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, Illinois 
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Overseas Training Service Instructor Nouri 

Michael Mansy, an Iraqi, is shown watching his 
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You'd pay real money for this book! 


The NEW Grinnell 
Pipe Hanger Manual 


.-. and comprehensive 
catalog 10-D 


FIRST TIME . . . in one 92-page book every 
pipe hanger, part and accessory, with full 
instructions for easy selection and correct 
specification. 


Grinnell engineers worked for months to put into 
one orderly, completely illustrated book everything 
you need to write hanger specifications precisely. It's 
a complete catalog of Grinnell Pipe Hangers and 
Supports and a comprehensive manual .. . all in one. 
It’s worth money to you but it doesn’t cost you a 
penny. Write for your copy today. Grinnell Company, 
Inc., Providence 1, R. I. 


GRINNELL | 
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Developing and proving 
“Ethylantiknock compounds 
of the future 


FIVE MAJOR IMPROVEMENTS 
IN ““ETHYL’’ ANTIKNOCK 
COMPOUND HAVE RESULTED 
FROM AN INTENSIVE AND EX- 
PANDING RESEARCH PROGRAM 


HE MANUFACTURER Of antiknock fluid has an 
"ll chitention to refiners to do far more than manu- 
facture a compound. He must constantly improve 
his product and keep it up-to-date—in terms of the 
gasoline with which it will be blended—to insure 
maximum quality when added to the gasolines pro- 
duced by the petroleum industry and used in the 
engines produced by the automotive industry. Thus 
technical advances in these two industries must be 
matched by equivalent advances in the formulation 
of “Ethyl” antiknock compound. 

How well the Ethyl Research Laboratories have 
lived up to this obligation is indicated by the numer- 
ous changes—five of them major improvements— 
which have been made in “Ethyl” antiknock com- 
pound during the twenty-six years it has been mar- 
keted. Research aimed to make antiknock fluids of 
greater value to both refiner and ultimate consumer 
has been continuous and extensive. 

There can be no stopping point in this research. 
As long as improvements continue to be made in 
fuels, lubricants and engines, the composition of anti- 
knock compounds cannot remain static. 


CHEMICAL RESEARCH on antiknock compounds has been a continu- 
ous program at the Ethy! Laboratories for over twenty-five years 


GASOLINES CONTAINING new antiknock compounds are tested in 
laboratory engines under varying conditions of speed and load. 


It is far from a simple project however, to keep 
pace with progress in the automotive and petroleum 
industries. When an antiknock compound is burned 
in an engine, much more is involved than the com- 
bustion of hydrocarbons and the suppression of 
knock. Each component of the antiknock compound 
may react with hundreds of components of the fuel 
and lubricating oil. 

Further complicating the problem is the wide 
variety of engine conditions under which the gaso- 
line containing the antiknock compound is used. 
Gasoline must work equally well in the family car, 








ENGINE PARTS are inspected before and after long tests involving 


tik - ¢ leati, 
for 





the delivery truck, the high-speed bus and the farm 
tractor. Even after a superior “‘Ethyl’’ antiknock 
compound has been developed in the laboratory, a 
further long program is required to prove it satis- 
factory for all types of automotive service. 


More than tetraethyllead 
While tetraethyllead is the principal ingredient of 
“Ethyl” antiknock fluid, it is only one of a number 
of ingredients. Determining the most suitable other 
ingredients and their most effective proportions has 
always been a major part of the research program of 
the Ethyl Laboratories. 

To this research Ethyl has devoted thousands of 
hours of engine studies in the laboratory, over ten 
million miles of test vehicle operation at the Detroit 
and San Bernardino Laboratories, and over four mil- 
lion miles of commercial vehicle operation in large 
truck and bus fleets operating under a wide range of 
conditions in different parts of the country and under 
the close supervision of Ethyl engineers. The last 
major change in “Ethyl” antiknock compound was 
made only after more than 17,000 hours of labora- 
tory engine tests and over nine million miles of road 
tests had confirmed the desirability of the change. 





Many research projects on experimental fluids are 
now in progress in the Ethyl laboratories. The aim 
of all this research is to provide for refiners anti- 
knock fluids which give the most satisfactory engine 
operation and which give the greatest economy in 
the production of gasoline. 


This message is the eleventh in a series dealing with problems faced 
by refiners in producing gasoline for today's and tomorrow's engines, 
and the contribution of the Ethy! Corporation to their solution. Future 
messages will discuss other phases of this complex problem. 


ROAD TESTS are made at Ethy!'s San Bernardino laboratory to provide 
data on the road performance of experimental “Ethy!" fivids. 


WHEN FAVORABLE RESULTS are indicated by dy ter and ve- 
hicular research at the laboratory, new “Ethy!” fluid formulas are 
given final proof test in large commercial fleets. 





— 
wTra: 
Serving the Progressive Petroleum Industry Through Research ( 
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ETHYL CORPORATION 
RESEARCH LABORATORIES 


DETROIT, MICHIGAN .. . 1600 WEST EIGHT MILE ROAD 
SAN BERNARDINO, CALIFORNIA .. . 2600 CAJON ROAD 





General assembly, or “chapel” period for O.T.S. students. Director George F. Dickover is presenting 
a chart tolk on various phases of the oil industry abroad. 
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mental conversational purposes. Grad- 
uates master a working vocabulary of 
2000 words in Spanish during the course, 
which is rated as the equivalent of a 
6000-word “recognition” vocabulary; 
and acquire a vocabulary of 1000 words 
in Arabic for Middle East service. In 
addition, a thorough knowledge of the 
structure of a language is imparted, s¢ 
that trainees can improve their spoken 
need « f 
arrive in 


and 
further 
the foreign 
Dr. Cowan and Ray 
Arabian-American Oil (¢ 
Iraq last summer to prepare a languags« 
course in Araqi Arabic. The 
for Aramco was started at OTS in July, 
and other been graduated 
since. The handle the lan- 
guage part training pro- 
gram at the mM pP. training 
center on Long Island. Recently Drs 
Cowan and Wagoner have prepared 
Saud t irse especially 
Arar Saudi- 


written speech without the 
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bian nationals, both long-time employes 
of Aramco, have been flown to Goshen 
to assist. 

“In some the 
national language per- 
sonnel is a legal requirement,” Dickover 
said. “We meet that need before the 
men go abroad. Furthermore, conditions 
generally demand that those working in 
a foreign country have a knowledge of 
the customs and institutions, cultural 
background and legislation. We meet 
these requirements with an integrated 
program of intensive instruction and 
general orientation 

“We start new groups every Monday 
and limit enrollment to a maximum of 
ten, thus assuring virtually personal at- 
tention to the trainees. Many of our 
students are married and bring their 
families with them to Goshen for the 
period of their six-weeks course. In 
tact, we allow the wives of trainees to 
attend limited sessions so they, too, can 
get a first grasp on the language of their 
muntry.” 


countries the use of 
by supervisory 


new c¢ 


Weekly Progress Record 


Topics covered in the course include, 
besides language, safety engineering, 
health problems, industrial questions, 
petroleum laws of the foreign countries, 
social legislation, mineral and oil re- 
sources of the countries, economic prob- 
lems, and other technical subjects. OTS 
provides a weekly check record of each 
trainee for his employer 

Previous to organizing OTS, Dick- 
over was in charge of industrial train- 
ing for Creole at Aruba and later went 
to Venezuela where he organized 
Creole’s program there. He up 
Creole’s training project at Maracaibo in 
1945 and eventually was responsible for 
13 different types of training work 
throughout Venezuela 

Dickover cites ’ rd as 
proof of the dollar value of indoctrina- 
tion programs. Of one group of 515 em- 
ployes hired by Creole, 371 were sent 
to training school while 144 went di- 
rectly to jobs. Of those that passed 
through school only 5.4 percent 
failed to remain in their subsequent jobs, 
but of those who did not have the train- 
ing, 15.3 percent quit their jobs before 
contract expiration 


set 


Creole’s rec 


Overseas Training Service “dormitory” at Goshen, N. Y., famous resort spot known as the Goshen 
Inn, which is one of two quarters housing trainees during their six-weeks stay at the school. 








considering Plant construction? 





you should packaged 
have this ahs 
booklet... 


Yours for the Asking: 


“Packaged Plant Construction” 
. . a complete service from 
planning to production. 
Whether the problem involves 
construction of facilities designed 
from pilot plant data, the 
development of new processes 
from flow sheets, or the expansion WIGTON-ABBOTT CORPORATION 
of present plant facilities, 
WIGTON-ABBOTT ‘Packaged 


Plant Construction”’ offers the 
A Wigton-Abbott representative will be glad to 


consult with you on problems involving any 


most economical and efficient 


ti i r ime. 
ectution in the chettest Gime phase of plant design and construction. 


Wigton-Abbott Corporation 


DESIGNERS---ENGINEERS--»CONTRACTORS PLAINFIELD, NEW JERSEY 
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,  ...Maybe | 


~2 


' should have used 


Stainless Steel, too! 


ATHER TIME certainly took a beating from 

Stainless Steel equipment in 1948. And his pros- 
pects look even dimmer for the future. For, with more 
and more long-lasting Stainless Steel being used every 
day, corrosion, wear, thermal stresses and hard serv- 
ice are meeting their match—and Time’s grim harvest 
of prematurely worn-out equipment is getting more 
meager yearly. 

If your equipment must handle corrosive products, 
has to withstand excessive wear, is exposed to ex- 
tremes of temperature and pressure, Stainless Steel 
—and especially U-S-S Stainless—will help you resist 
Time’s relentless challenge. 

So, start 1949 right. Plan to extend the life of your 
equipment by a more extensive use of Stainless. And 
to take full advantage of the many benefits this ver- 
satile steel has to offer, plan to use time-tested, per- 
fected U-S-S Stainless Steel. Our engincers are spe- 
cialists in its application. They will gladly show you 
how and where to use it to give you optimum results 
at minimum cost. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
CARMEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH 
TENNESSEE COAL, [ROM & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-T0-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U’S-S STAINLESS STEEL 


SHEETS . STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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Petroleum Refiner’s exclusive feature 
REFINERY and which, in boxscore form, presents a quick 
picture of the tremendous amount of 
plant construction work that is in progress 


Other PLANT CONSTRUCTION = projected by oi! and other companies 


in all sections of the world. 


The tabulation presented each month under the Companies whose projects are not listed or readers 
heading “Refinery and Other Plant Construction” who know of projects not listed are urged to: 1) send 
represents a continuing check of the building pro- im data, as called for by the column headings, on units 
gram that is in progress in the refining, natural gaso- not shown herein ; 2) furnish details which are missing 
line and petrochemical industry. For a year and in any items in the current tabulation, and 3) report 
» helt fe ines enmenend os on enibitiien Gitte te from time to time on the progress of these projects. 
~! half i PI : . Address, Editor, PerroLeum ReFiner, Box 2608, 
F ETROLEUM REFINER and it has proved a valuable aid Houston 1, Texas. Such cooperation will be very much 
and guide to our readers. appreciated. ? 





COMPANY f j Status 





EAST 


Esso Standard Oil. | Linden, NJ. ac. pi Under Constr. let Qtr., 1949 
Esso Standard Oil. | Linden, NJ. ,. Under Constr. | 2nd Qtr., 1949 


Esso Standard Oi). | Bayonne, Rd. i 7,500 bbis. Under Constr. lst Qtr., 1950 
7 Standard Oi] | Linden, NJ i p . br. Under Constr. Ist Qtr., 1949 


“Ese Standard Oi! | Bayoane, NJ. i . hr. Under Constr. 2nd Qtr., 1950 
Gulf Oil Corp Philadelphia, Pa.) Topping an . Under Constr. | Sept., 1949 
Socony-Vacuum Oil | Paulsboro, NJ. | Crude, Dist. , Under Constr. | Mid 1949 
a, ae | Paulsboro, N.J. Under Constr. | Mid 1949 
Socony-Vaeuum....| Paulsboro, NJ ural Refg. ‘ Under Constr. | Mid 1949 
Socony-Vacuum. . | Paulsboro, NJ. 050 bbls. Under Constr. | Mid 1949 
Soeony-Vacuum Paulsboro, NJ. lay Contact Designing Late, 1949 
Mid 1949 
Middle 1949 
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Sun Oil Co Marcus Hook.Pa.| Wax J . | 1949 
Sun Oil Co Marcus Hook . > J y 1949 
The Texas Co Beacon, N.Y. Expand J b Oct., 1, 1949 


The Texas Co Westville, NJ. | } . J b July, 1949 Foster-Wheeler, 
Kellogg 


Tide Water Asso- Bayonne, NJ Cat. Constr 


ciated Oil Co. 
U.8. Dept. of Bruceton, Pa 


Interior | 





June, 1949 1 § Blaw-Knox Co. 





to~gaso- 
| line synthesis) | 





MID-CONTINENT | 
Ashland Oil and | Ashland, Ky Revimon & Mod- $500,000 | Under Constr. Jan., 1949 | Staff 
Refining Co. | ernization of | 
| Refg. Units 
Cities Service Oil Chicago Compounding & | 1,500 bbie. $2.5 million Design Late 1949 Sumner-Sollitt 
Co, lant | 








Grease | 
Cooperative Refin- | Coffeyville, | Dewaxing 2,200 bbis. $1.5 million Contracted 1949 Process Eng. Process Eng 
ery Association Kansas | 

*Cooperative Re- Coffey ville, Modernize 20,000 bbls. } $900,000 | Under Constr. June, 1949 1.0.P. U.O.P., Staff Staff 
finery Assoc. Kansas Gasoline P’ teat} | | | 

Continental Oil Co.| Ponca City, Repair & Revi- | 22,500 bbls. $944,000 | Completed Cat. Constr Cat. Constr 

| Oklahoma sicn to Cat | | 
Crackers | 
Continental Oi] Co..| Ponea City, Crude Dist. Unit} 30,000 bbis. Under Constr Oct., 1949 Bechte Bechtel 
Oklahoma | | 
Dewese Oil Co | Weston, Ohio | Lube Filtering 250 bbis. $15,000 Under Constr. Spring, 1949 © aa Staff | Staff 
Unit, Desalting 
The Globe Oil & Lemont, Ill Cat Cracker 6,000 bbls. $1 millior Buying Material Jan. 1, 1950 | J U.O.P. 








Refining Co nit 
Gulf Refg. Cc Toledo, Ohio Top & Vac. Unit) 32,000 bbis. Under Constr March, 1949 Badger Badger 
Gulf Refg. Co Toledo, Ohio Fluid Cat. Crk iy 500 bbis. Under Constr. May, 1949 Kellogg Kellogg 
Gulf Refg. Co Toledo, Ohio Poly Unit 000 bbls. | Under Constr. May, 1949 J.0.P. Kellogg Kellogg 
Gulf Refg. Co. Cincinnati, Ohio | Fluid Unit | 15.54 300 bbis. Under Constr. June, 1949 Kellogg 
Gulf Refg. Co Cincinnati, Ohio | Polymer Plant | 5,000 bbls. | | Under Constr. | June, 1949 


Hiwan Oil Co Magnolia, Ark. | Gasoline Plant 10,000 mef | Part Completed | — ing. Petro. Eng 


| 
| 
Lion Oi Co. El Dorado, Ark. | Enlarge Am- 7 | $3.5 million | Under Constr. June, 1949 Chem, Constr. | Chem. Constr 
| : _monia Unit | | ORES) teh | 2 | 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


| Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor | Engineering Contractor 


Lion Oil Co | El Dorado, Ark. | oy Acid 300 tons $1 million Under Constr Sept.. 1949 Chem. Constr Chem. Constr 
nt 
Lien Oil Co E] Dorado, Ark. | Ammonium Sul- | 380 tons $750,000 Under Constr Sept., 1949 Chem. Constr Chem. Constr. 
fate Plant Blaw-Knox 
M. F. A. O11 Co Chanute, Kans Desulfurization 1,000 bbis. $75,000 Under Constr. June, 1949 Philhpe Koeh Staff 
Magnolia Pet. Cx Oueas Cosnty Gasoline Plant | 100,000 mef Buying Material | Nov., 1949 Staff Walco 
ans.,{ Hickok | 
Magnolia Pet. Co Grady County Gasoline Plant 30,000 mef Design Sept., 1949 
Oklahoma 
Magnolia Petroleum Stephens Gasohne Plant 30,000 mef Under Constr Nov., 1949 
Co. County, Okla 
Mereury Oi! Re- Oklahoma City Crude Unit 3,500 bbis $250,000 Under Constr Dee., 1949 Ref. Eng Ref. Eng 
fining Co Oklahoma 
Midland Coopera Cushing, Okla Thermal Re- 1,400 bbis $500,000 Under Constr March, 1949 U.O.P U.O.P., Ref Ref. Eng 
tive Wholesale forming ing 
Ohio Ol Co Robinson, Ill Vac. Unit Cat 27,500 bbis $15 milhor Under Constr Early, 1949 | U.OP McKee McKee, Priteh 
| Crack, Crude | ard 
Still, Poly, LP 
G Recovery 
Peteo Corp Blue Island, II Cat. Cracker 5,000 bbis ),000 Under Constr Houdry Clark's 
Unit, LPG Re- 
covery System 
Phillipe Pet. C« Kansas Cy ns.| Cat. Crack 24,000 bbis Under Constr Oct., 1949 Braun Braun 
Phillips Pet. Co Kansas Cy, s. Cat. Poly 1,500 bbls. Under Constr. Oct., 1949 Braun Braun 
Phillipe Pet. Co Guymon, Okls Absorption Plant! 173,000 mef Authorised July, 1949 
Rock Island Refg Roek Island, Ind | Fluid Cat, Crk 10,000 bbis $1,200,000 Contracted July, 1949 v.0O.P U.OP Staff 





Cor 
The Shallow Water | Shallow Water Reforming Unit | 1,250 bbis. $85,000 Materials Fall, 1949 Pereo Koch Eng Koch Eng 
Refining Co | Ordered 
Skelly Oil Co dc Crade Dist 35,000 bbls Under Constr. Mid 1950 
Unit, Cat. Crk 
Socony-Vacuum sia, TH. | Crece Distilla 20,000 bbls Under Constr Aug., 1949 Bechtel Staff Bechtel 
ton 
*SRocony-Vacuur st ‘ Thermal Crack 15,000 bbis Under Constr , 1949 Staff, Bechtel Bechtel 
ng, Reforn 


East St. Lou min 1 bls onder Constr June, 1949 Staff, Bechtel Bechtel 
Ihinois 


East St. Louis \ nder Constr Sept., 1949 Staff, Bechtel Bechtel 
Iinow 
Rast St. I Delayed Coking | 8,700 bbis nder Constr Staff, Bechtel Bechtel 
Co lihnow Unit 
Standard Ou C Lima, Ohic Lube Oil Solvent.) 76,000 gals $13 millboa Contracted 1951 Kellogg. K 
Ohio) Refining Plant Lummus Lummus 
Standard Oil C: Lima, Ohi Cat Cracking 16,000 bbls $11 millio. Under Constr Late 1949 McKee McKee 
Ohio 
Standard Oil Ce Lima, Ohio 15,000 bbls $5 milion Authorised Mid 190 Kellogg Kellogg 
Ohac 
Standard Oil C« Lima, Ohio olve c 1,800 bbis. F Authorised Mid 1950 Lummus 
Obio tion Dewaxing shed Produc 
Unit 
Standard Oil Ce Lima, Ob Vacuum Unit 9,000 bbls Authorised Mid 1950 Lummus 
Onn 
Standard Oil Cc Lima, Ohix Propane Deas 800 bbls. Authorized Mid 1950 Lummus 
Oh 
Stanolind O&G ( Ulysses, Kane Gasohn 100,000 mef Under Constr March, 1949 J & L Constr J & L, Constr 
Sun Oil Co Toledo, Ot ‘rac 30,000 bbls $16 miuhon Under Constr 1950 Houdry Houdry, Cat Cat. Constr 
Constr., Process 
p., Pe Eng., Staff 
Sun Oil ( edo, Ohi« r itio Under Constr 1949 Sun Oil Cat. Constr 
The Texas ( 1 isa, Okla. | Crude and Cat Under Constr July, 1, 1949 Kellogg, Foster Kellogg, Foster- 
Cracking Wheeler, U.O.P.| Wheeler 
The Texas C 4 Expand R D t Proposed Jan. 1, 1951 
Il finery 
Tide Water Asso- r " Houdrifiow Unit | 4,500 bbis Contracted Houdry Process Eng 
ciated Oil Ce Vik a hos Cat. Cracker 
*U. 8. Bureau of ‘ ' Synthetic Liq 
Mines Fuels Plant 
U_ 8. Dept. of Louimian Demonstratior 75 bbis Under Constr Oct., 1949 Koppers Koppers 
Interior Onl-from-Coal 
Plant 
Warren Pet. Cory Madill, Okla Gaso. Plant 25,000 bbis Completed Hudson Hudson 
Enlargement 
Warren Pet. Cory Mayeville, Okla. | Gasoline Plant 8,000 bbls Constr Mar. 15, 1949 Dresser Dresser 
Wood River Oil & Hartford, Il Cat. Cracking 8,500 bbis milhon nder Constr March, 1949 Phillips Koch Eng Koch Eng 
Refg. ( Gaaoi, Cracking 





200 bbis Under Constr Staff, Bechtel Bechtel 


SOUTHWEST 


Silsbee Field " : Completed 

Texas r 
Port Arthur Ineres 3 Completed Staff 
Texas 
Block 31, Crane nye 320 mef Under May, 1949 . T Hudson 
County, Texas " 
West Tepetate t 20,000 mef t n Middle 1949 Dresser 
Field, La 
McFadden Friel 





7,000 mef Completed Olser Olsen 
3rd Qtr., 1949 Hudson Hudson 


Blending Oil er Constr Srd Qtr., 1949 Staff 
Tank House 
Gasobne Plant r $3.5 milhor Under Cor March, 1949 Hudson Hudson 
Hydrocol 7 nef 26 millon nde Aug., 1949 Hydro-Res., Inc.| MeKee, Hydro McKee 
ne I Texaco Res., Inc. 
The Chicago Cory hag Enlarge Gas Pit ' m $2 milhon June, 1949 Fish Eng Fish Eng 
*Ciseo Hydro. dlaon, Me Gas Compres Completed 
arbon ( nia Is * A beory 


Cit-Con Cory ' ar Lube Plant 5 $35 millioo Under Constr Oct.. 1949 Texaco, Max B.| Max B. Miller, Lummus, Max 
‘ Miller Lummus B. Miller 
Cities Service Ou ( mpe ’ Gasohne Plant 18,000 mef Contracted 1949 Waleo Walco 
*Cities Service Oil cc i, Natura: Gasoline! 22,000 mef Planned Early, 1950 
( Wise Co., Te Plant 
Claiborne Gasoline Lisbon, La. Er “ ° Gaso- 125,000 mef Under Constr March, 1949 Pet. Eng 
( ne Piant 


Continental Oi C« Sonora, Texas Gasoline Plant 10,000 mef $2.5 million Contracted July, 1949 Ref. Maint Ref. Maint 


Petroleum Refiner—V ol. 28, No 





INCREASE TOUGHNESS 
OF CAST PARTS 


by using 


NICKEL ALLOY 
STEEL CASTINGS 





Advantages 


of Alloyed Over Plain 
Carbon Steel Castings 


STRONGER...HIGHER YIELD STRENGTH 
LESS BULK AND DEADWEIGHT 

BETTER RESPONSE TO HEAT TREATMENT 
GREATER SHOCK RESISTANCE 

GREATER FATIGUE STRENGTH 


LESS EMBRITTLEMENT AT SUB-ZERO 
TEMPERATURES 

BETTER STRENGTH AT ELEVATED 
TEMPERATURES 





Cast steels containing 0.159% maximum carbon and 
314% nickel have shown an inherent toughness ex- 
ceeding 15 foot-pounds Charpy (keyhole notch) impact 
resistance at temperatures down to minus 150° F. In 
this class are the valves and fittings, shown above, cast 
by Fort Pitt Steel Casting Division of Pittsburgh Steel 
Foundry Corp., McKeesport, Pa. 


On the other hand, the WC4 and WC5 Types of 
nickel alloyed steel castings made to ASTM Specifica- 
tion A217 provide essential high strength properties 
for service at temperatures up to 1050° F. 


Typical applications for nickel alloy steel castings 
include: 


Vapor channels 

Dewaxing equipment 

Valves and fittings for low 
temperatures 


Valves and fittings for high FZ 


temperatures 
Tube supports MAIL THIS 
Return bends foelti tel meld 
Floating tube heads 
peninss ate FOR FULL 
parts ide) i UE-walel. | 


Pump ports 








The International Nickel Company, Inc., 
Dept. P. R., 67 Wall Street, New York 5, N. Y 


Please send me your 32-page booklet entitled “NICKEL 
ALLOY STEEL CASTINGS IN INDUSTRY 


Name 
Company 


Address 





GOP ccccece 


THE INTERNATIONAL NICKEL COMPANY, INC. Suttsstt 
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REFINERY AND OTHER PLANT CORPSES (Continued) 








"Dally 





PPG ue 


Capacity 


Status 


Probable | 
Probedl - 





Humble O4R Co. 


Humble O4&R Co 


Humble O4R Co 


Humble O4R Co 


Humble O4R Co 
Humble O4R Co. 
Hamble O4R Co 


Humble O4R Co 
Humble O&4R Co 


*Humble O.AR. Co | 


Jefferson Chem 
Co. 

Le Gloria Corp 

Lone Star Gas 

Magnoba Pet. Co. 

Magnolia Pet. Co 


*Magnolia Pet. Co 


*Midland Gasoline 
Co. 


Natural Gaso. Corp 


*Nueces Corp 


uxy Asphalt Co 
Paluzy Asphalt Co 


Pan American 
Refining Corp. 
Panhandle gg 

ing & Refg. 
*Panbandle Sy 

ducing & Ref. Ce 
The Parade Co 
Petrol Refining, 

I 


ne 
Phillipe Pet Co. 
Phillips Pet. Co 


Phillips Pet. Co 
*Plymouth Oi] Co 
The Pure Oil Co. 
The Pure Oil Co 


The Pure (hl Co. 
The Pure Oil Co 


The Pure Oil ¢ 
Shamrock Ou & 
Gas Co. 


Sid Ruchardsor 

Gasobne Cc 
*Sinclair Prairve 
Ou ( 


Sbell Chem. Cory 
Shell Oil Ce 


Skelly Oil Co 


Todd (Deep) 
A Texas 


| Gas Recovery 


60,000 gals. 


Plant 
Spring, Tex.| Fluid Cat. Plant | 6,000 bbis. 


ith, Tex. | Gas Treat, Plant 


seta 
Baton Rouge, 
La 


70,000 mef 
Light Ends Re- 


cover, 


| Light B 


Baton Rouge, La | Mfg. Facilities 
Montgomery Co.| Gasoline Plant 


Crane, Texas 


Katy, Texas 


Kelsey Field, 
Texas 


Austin, Texas 


| Faburrias, Tex 


Dallas, Texas 


Beaumont, Tex 


Seeligson Field, 
Texas | 


Kilgore, Texas 


| Conroe Field, 


exas 
Hawkins, Tex. 
Agua Dulce 
field, Texas 
YasooCity, Mise 
Yasoo City, 
Msmssipp: 


Texas City, 
Texas 


Goldamith, Tex 


Benedum Field, 
Texas 


Nederland, Tex 
Nederland, Tex 


Nederland, Tex 
Nederland, Tex 


Nederland, Tex 


Sunray, Texas 


Keystone Field, 
Texas 
Midway | 
Field 
Houston, 


Texas 


Texas 


Notrees, Texas 


| Increase Pro- 


| ery 
Enlarge Gasoline 


Gasobne Plant 
yo 


Gas ~~ 
Plant 
Gas Lnjection 


| Add Compres- 
beorp- 


mon—A 
tion 

Gas Comp. 
Plant 

A 

Plant 

Gas Injection 
Absorp. Plant 
Pipe Stlls 
Lube Extraction 
Compreanon 
Plant 
Compression 
Absorption Pit 


45,000 
7,000 bbis. 
| 12,500 mef 


26,000 mef 


Gas Compres- 18,500 mef 


sion Plant 
Central Research 
acibties | 
Casinghead Gas | 
Hypersorption | 
t 
Lube Plant 


20,000 mef 
60 mef 


{70,000 mef 
Camu 


ngbead 
| am 000 mef 
Cyeled 
Unchanged 


Gasoline and 
Cycling 


pane Recov- 
100,000 gr ie. 
20,000 gals. 


Plant 
Enlarge Plant 
Gas Compres- 
aon 
( seeking Sull 
Gas Recovery 
Cat. Polymer 
Jnit 
Expand chemical! 
Research Facil- | 


1,500 bbis 
3\q mef 


ites 
Cat. Cracker 1,500 bbis. 


Gas Compressor | 5,000 mef 
18,000 mef 


50,000 bbis. 


Add Propane 
Reeovery 
Crude Topping 


nite 
Absorption Plant 
Petro-chem 
Plant Increase 
Add to Absorp- 
tion Plant 
Gas Compres- 
sion, Alex 
MEK eoeal ng 
Clay Contact 
Deasphalting, 
Phenol Extrac 
MEK Deoiling 
Compound, 
Blending 
Grease Plant 


120,000 mef 
140,000 tons yr 


40,000 mef 


3,500 bbis. 
4,300 bbis 


200 bbis. 
1,600 bbis 

66,000 Ibe. 

Increase Topping! 10,000 bbis. 
& Cracking 
Facilities 

Gasoline Plant 107,000 mef 


Gas Compres 
8 
x 


k Acet 
Facilities 
Extenmon 1 X1 
Plas 


Ex end Gaso- 


| $1,336,000 


$125,000 
$250,000 


$300,000 


| 


Under Constr. 
| Under Consir. 
Under Constr. 
Under Constr. 


Under Constr 


Under Constr. 
Contracted 


Under Constr 


Under Constr 
Under Constr 


| Under Constr. 
| 


| Under Constr. 


Under Constr 


Under Constr. 


Under Constr 


Under Constr. 


Under Constr. 


| Under Constr. 


Under Constr 


| Contracted 


Engineering 

Under Constr. 
Under Constr 
Under Constr 


Authorised 
Authorised 


Under Constr 
Under Constr 


Under Constr 


Under Constr 
Under Constr 


Under Constr 


Under Constr 


Under Constr 
Und onstr 
Under Constr 
Under Constr 
Under Constr 


Under Constr 


Under Constr 


| 
| 





Sept., 1949 


Nov., 1949 
Completed 


Ist Qtr., 194! 
Ist Qtr., 1949 
Oct.. 1949 
March, 1949 
Pall, 1949 


Oct., 1949 


May, 1949 
March 1, 1949 


Summer, 1949 


April, 1949 
Summer, 1949 
June, 1949 
Late peand 
Late 194 

April, 1900 





1949-1950 


June, 1949 


1949 


May, 1949 
| 149 


March, 1949 
Sept., 1949 
April, 1949 


Dee., 1949 


Com 


April, 1949 


| Completed 


March, 1949 


Jan., 1950 


March, 1950 
Feb., 1949 
March, 1949 
April 1, 1949 
Sept. 1949 


| April, 1949 


1949-50 
Texaco 


Jwk 


March, 1949 
Completed 


Sept. 1949 Texaco 


March, 1949 
Mareh, 1949 | 
3rd Qtr 


149 «|| V.OP 


March, 1949 J & L Constr. 


Early, 1949 
Late 1949 Braun 
Early 1950 
Fall, 1949 


Late, 1949 


let Qtr., 1949 


Petroleum Re finer 


Brown & Root 


Ref. Maint. 
ae Eng. 


» McKee a McKee 


Braun 

Stone & Webster 
O. L. Oleen 
Braun, W. D. 


Stearns- Roger 


Stearns- Roger 
Stearns- Roger 


— 


Piping Co. 
Hudsoo 


fs 


J & L Constr 





D. C. Thompson 
Hudson 


| Rust. Eng 


Lummus 
Stone- Webster 


J & L Constr 


Braun 

Brown & Root 
J. EB. Carlson 
Fluor 





Lengthening Tube Life 


Combating the Effects of Ammonia and Vibration 


Condenser and heat exchanger tubing in the chemical, petro- 
chemical and refining industries is subjected to exceptionally 
severe corrosive conditions. Copper-base alloys, in most cases, 
successfully resist corrosion from both the water side as well 
as from the product side of the tubes. However, where 
ammonia or nitrogen compounds capable of producing 
ammonia come in contact with the tubes, season cracking of 
susceptible brasses may take place. This is similar to the type 
of cracking which may occur under certain conditions with 
other metals — carbon steel when affected by certain caustic 
solutions, stainless steel by acid chlorides, aluminum and 
Magnesium by sea water, plastics by certain solvents, rubber 
by oxidation, etc. 


Effect of Alloy Composition. With conditions which may lead to 
season cracking of brass, we suggest the use of Copper or 
Cupro Nickel which are most resistant to this type of attack. 
Aluminum Bronze and Red Brass are next in order, while 
hard-drawn Admiralty, Aluminum Brass and Muntz Metal 
alloys are least resistant to season cracking. 


Pete £ - . 
REIT IOIL cre 


—_ ett 
Corrosion fatigue crack viewed from the inside surface of condenser tubing. 


Such applications as ammonia refrigeration systems and the 
manufacture of ammonia compounds, using Duplex Tubing 
of steel to the ammonia side and copper or a copper-base 
alloy to the water or brine side are giving excellent service. 
Steel withstands the ammonia while the copper, brass or 
bronze successfully resists the action of water or brine which 
would quickly corrode the steel. 


Effect of Excessive Vibration. Excessive vibration accelerates 
corrosion and may cause corrosion-fatigue cracking of metals 
under certain conditions. The combined action of corrosive 
waters and excessive vibration of the tubing may lead to 


more damage than would be produced by either of these fac- 
tors alone. 

The pulsating impact of vapor or liquid against the tubes 
may cause excessive vibration of the tubing and frequently 
leaves evidence in the form of roughened outside surfaces. 
The evidence of excessive vibration can be seen sometimes 
as abrasion marks on the outside of the tubes where they have 
rubbed against each other or against the supports. Corrosion- 
fatigue cracking is generally recognized by small circumfer- 
ential cracks varying in number trom a few up to several 
hundred midway between the tube support sheets or a few 
inches from the tube sheet. Deep round pits may also develop 
in the same area. 


Preventive Measures. Severe vibration of the tubes may exist 
without causing perceptible vibration of the shell. Dampen- 
ing of excessive vibration can often be accomplished mechan- 
ically simply by wedging strips of wood or pieces of flattened 
tubing between the rows of tubes which are affected. Other 
measures may involve additional tube supports. In some cases, 
excessive vibration has been reduced by avoiding critical 
operating velocities of turbines, pumps, motors and similar 
equipment and correcting any conditions which interfere with 
the smooth operation of such equipment. 


Laboratory Service. Corrosion research is an important func- 
tion of Bridgeport’s laboratory. Experience gained from years 
of research, field and service tests, and from working closely 
with operators is of much value in helping solve your tube 
problems. 

Bridgeport manufactures many corrosion resisting con- 
denser and heat exchanger tube alloys for use in the chemical, 
petro-chemical, refining and power plant fields. Duplex Tub- 
ing is supplied in such combinations as Admiralty, Muntz, 
Aluminum Brass, Duronze* IV (Aluminum Bronze), or 
Cupro Nickel on one side with steel, stainless, aluminum, 
monel, or nickel on the other side. 

Contact the nearest Bridgeport office for service and write 
for the 120-page Condenser Tube Manual, containing cor- 
rosion data, suggestions for increasing tube life, information 
on tube alloys, methods of installing, specifications, etc. 

*Reg. U. S. Pat. Off. No, 2093380 
BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN ° Established 1865 


Mills at Bridgeport, C ticut, and Indi polis, Indiana 
In Conado—Noronda Copper and Brass Limited, Montreal! 
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COMPANY 


ics oat AND OTHER PLANT peattnetanetanints (Continued) 








States 








Southwestern (hi & 
Co. 
Stanohed O&G 
Co., 
Stanobad OG 


Sanckiod O4G Co 


| forming 
Gasoline Plant 
-| Gasoline Plant 


Stanolind O&G Co. | 


Stanclind O46 Co 


*Sun Oil Co 
The Texas Co 


The Texas Co 
The Texas Co 


The Texas Co 


*The Texas C 
*The Texas Co 
"The Texas Co 


United Gas Co 
U. 8. Ind. Chemi- 


o. 
Waggoner Eat. Ref 


Warren Pet. Corp 
Warren Pet. Corp 


Warren Pet. Corp 


Warren Pet. Corp 
*Warren Pet. Cory 


ROCKY 
MOUNTAIN 
The Carter 08 Co 
Contineatal Oi) C 


en of | 

Ggeterd 68 Co. a| 

Union 08 Co. of 
Cabforma 


Union OW Co. of 
Cabfornia 


102 


cise | 
N. Cowden, Tex 
Starr Co., Texas 
Jameson Field, | 
Coke County | 
Texas 
Sun-N. Sun 
Field, Texas 
Port Arthur, 
Texas 
Electra, Texas 
Lafitte, La 


Port Arthur, 
exas 


Ganado Field, 
Texas 
Tijerina-Canales 
eld, Texas 
Chalk-Hili Field. 
Texas 
Carthage, Texas 
Brownsville, 
Texas 
Electra, Texas 


Hawkins, Texas 


Wiehita Falls, 
Tex. (Madden 


Archer County 
elas 


| Billings, Mont 
Billings, Mont. 
Thermopols, 

| Wyoming 
Eunice, N 
Artesia, N. M. 


Worland, Wyo. 
lea County, 
N.M 


| Casper, Wyo. 
frebd, 


Salt Lake City, 
| Utah 

North Salt Lake 

City, Utah 


Portland, Ore 


Torrance, Calif 
| Hercules, Caiif 


Bakersfield, 
Calif 


Coahnga, ( a 
| 
Wiksmeton Cal. 
Wilmington, Cal. 
| 
Martines, Calif. | 
Bakersfield, | 
Calif 
Bakersfield, 
Calif | 
FE] Segundo, Cal.| 
E] Segundo, Cal 


Oleum, Calif 


| Oleum, Cabf. 


Chemical Plant 
Cycling Plant 
Gasoline Plant 


Gasoline Plant 
Gasoline Plant 
Gasoline Plant 


Gas Compres 
sion, Absory 


| Lube & Wax 


Additions 
Gasohne Plant 
Expand Gaso- 

line Plant 


Change to Linde 


Solutiser Treat 
ing Facilities 

Gas Compres- 
son 

Gas Compres- 
s10n 

Gas Compres 
mon, Absorp 

2nd Gas Plant 

Petrochemical 
lant 

Crack Unit Re- 
visions 

Add Plant 

Gasoline Plant 


Gasoline Plant 


Propane Unit 

Gas Compres. 
gon, Absorp- 
von 


Crude Cat. Crk 


Complete Ref 
Cat. Crack 
Crude, Vacuum 


cc 
Gasobne Plant 


Cat. Crack 

Gasoline Plant 

Sulfur Reovery 
Plant 

Shale Ou Rely 


Propane De- 
asphalting 
New Refinery 


As it Packing 
Plant, Ware 


house 

TCC Furnace 
Expanmon 
Ammonis Plant 


Topping and 
~) 
tion Unit 

HaS Removal 

Add Acetone 

Gasoline Plant 

Extend Crack- 
ing Plant Com- 


pressors 
Extend Tank 
o 


Thermal, Crk. 
Gaso, Stabil 
Gaso. Treating 
Filling Plant 
Modernization 
Cracked Naph- 
oo Ly 
Asphalt eb 
Ou — 


Faabtes 
Revision of Re- | 


fining Facilities | 


100,000 mef 


20,000 mef 


5,000 mef 


35,000 gale 


30,000 gals. 


4,000 bbis 


7,500 bbis. 


33,000 mef 


10,000 bbis. 
9,000 bbis. 


$3.5 million 


$250,000 


$220,000 


$175,000 





| Engineering 
| Under Constr 


| Under Constr 
| Under Constr 
Planned 


| neering 
Under Constr 
Under Constr 


nder Constr. 


‘nder Constr 


oder Constr 
Under Constr 
Under Constr 


Under Constr 
Contracted 


Under Constr. 


Under Constr. 


Under Constr 


Contracted 
Under Constr 
Under Constr. 
Projected 
| Under Constr 
| Under Constr 
| 


| Under Constr 


| Under Constr. 


Under Constr 


Pro 
U Constr 


Under Constr. 


Under Constr 


| Under Constr 
Under Constr 


Under Constr 
Contract let 
| Contracted 


Completed 


| March, 1949 


lan. 1, 1950 
May, 1949 


| 1950 
Mey. 1949 Pet. Eng 


arch, 1949 
Completed 
April 1, 1949 


Completed 
March 1, 1949 


July, 1949 
Oct., 1949 
Late, 1949 


July, 1949 
1949 


Completed 


March, 1949 
March, 1949 


March 1, 1949 


‘ompleted 
Completed 


3rd Qtr., 194) 
| Oct. 1949 

May, 1949 
xn 

Mid 1949 


March, 1949 
| June, 1949 


1949 
1949 
Early 1949 
Early 1949 
Completed 


March, 1949 


| Barly 1940 
Summer 1949 
Completed 

l year 
day. 1949 
Com 
Middle 1949 


Middle 1949 
Completed 


| Mid 1949 


| 
we 1940 


Aug., 1949 
| 1949 
' 





Brown & Root 


Pet. Eng. 


| Pritehard 


Foster-Wheeler 


Texaco 
Hudson 


Foster-Wheeler 


Hudson 
Badger 


Ref. Eng 


| Gaso. Plant 
Ww 


alco 


Waleo 


J. B. Gill Co. 


| Hudson 


Foster-Wheeler 


Hudson 
Badger 


Ref. Eng 
Gaso. Plant. 
Waleo 
Waleo 


J. B. Gill Co. 











Aerial photograph of the Lawrenceville, Illinois, refinery of 
The Texas Company. Photo by Chicago Aerial Survey Co. 


ARSENICAL ADMIRALTY TUBES 


most economical 
in naphtha heat exchangers 


...at The Texas Company Refinery 


T THE LAWRENCEVILLE, ILLINOIS, refinery of 
The Texas Company, Anaconda Arsenical 
Admiralty Condenser Tubes prove to be the most 
economical alloy in Griscom-Russell heavy naph- 
tha exchangers on crude pipe still units. Each 
tube bundle, of which there are four, contains 
1,500 square feet of surface. Outer surfaces of the 
tubes are subjected to the relatively corrosive 
action of straight run naphtha at about 300° F. 
Crude oil, which is mildly corrosive under these 
temperature conditions, is pumped through the 
tubes. 


Arsenical Admiralty gets the call today in count- 
less heat exchange applications—for one very 
good reason: The addition of 0.04% arsenic gives 
Admiralty Alloy high resistance to dezincifica- 
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One of four 1,500 sq. ft. bundles tubed with Anaconda 
Arsenical Admiralty Alloy at the Lawrenceville refinery. 


tion. This Anaconda Alloy has set outstanding 
performance records since its introduction on a 
commercial basis in 1934. 

For more information on Anaconda Tubes and 
Plates for Condensers and Heat Exchangers, write 
for Publication B-2. And — feel free to consult our 
Technical Department on problems involving the 
use of metal under corrosive conditions. anus 





HEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp. 
New Toronto, Ont. 
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RavUERY AND OTHER Rae CONSTRUCTION (Continued) 


Project ait, 


Estimated 
Cost 





Licenser 





Union Oil Co. of 


Union Oil Co. of 
Cabfornia 

Union Oil Co. of 
Cahforna 

Union Oil Co. of 
Cabfornia 


FOREIGN 


Agwi Pet. Corp 

Anglo-Iranian Oil. 
Anglo-lranian Oil. 
Anglo-Iranian Oil. 
Anglo-Iranian Oil 


A Transvaal | 
onsobdated In- 


Bataafsche Petro 
leum Maat- 
schappy) 

Britush- American 
Oil Co., Ltd 

British Pet. Chem 
Ltd. 


Burmah Oil Co 
Burmah Oil Co 


Cahfornia-Texas 
Co., Ltd 


Cie —_s de 
finage 
Cie. Industrielle 
etroles 
Cie. de Raffinage 
Shell-Berre 
Compania Es- 
_ Yr Petré- 
(C.E.P. 
SA . 
Conselho National 
de P > 
i. om Ref 
Consolidated Ref 
Consolidated Ref 
td 
Creole Pet. Corp 
Creole Pet. Corp 


Creole Pet. Corp 
Egyptian Govern- 
ment 
*Hi-Way Refineries. 
*Hi-Way Refineries 
Ltd 
Imperial Oil, Ltd 
Imperial Oil, Ltd 
Imperial Oil, Lid 
a —, 
rob 
+. Ou Ce ‘0 
Mediterranean Ref 
Mane Grande Oil 
Notional Ou Re- 
fineries, Ltd 


National Oil Re- 
fineres, Ltd 





Venesuela 
Mulata Field, 
| 


Oleum, Calif 
Oleum, Calif 


Oleum, Cabf 
Oleum, Cabf 


Wilmington, 
Calif. 


Fawley, Eng 
Abadan, Iran 
Abedan, Iran 
Abedan, lran 
Isle of Grain, 
Thames and 
Medway Estu- 
Eng. | 

Vall River | 
Union, South 

Af 


Add to Plant 


Babrein laland 
Babrein Ieland 


Rotterdam- 
Pernis, Holland 
Montreal East 
P. Q., Canada 
Grangemouth, 
Scotland 
Burma 
Syriam, Burma 


| Cartagena, Spain 


Rotterdam, 
Holland 
Berre, France 


¢ _— pe 


Trance 
| Gonfreville, 


| Provence, 


France 
Provence, 
rrance 
Frontignan, 
France 
Petit Couronne 
France 
Canary Islands, 
Spain 


Santos, Braal 


Haifa, Palestine 
] 
Haifa, Palestine 


Haifa, Palestine 


Amuay Bay, 


Venesuela 


El Roble Field 
Venesuela 
Cairo, Egypt 


Saskatoon, 
Saskatchewa 

Saskatoon, 
Saskatchewa 

Edmonton, 


Canada 
Edmonton, 
CG 


anada 
| Ledue Field, 


Canada 
Mantua, Italy 


| Kuwait 


Trane-Arabian 
P.L. Mediter- 
ranean Term 

West Guara, 
Venesuela 

Lilandarey 
Wales 


Liandarey, 
Wales 


ues 
| Dewaxing Unit 


| Cat Cracking 


Capacity In- 


Stabihaation and| 


| Crude 


Revise Lube, 1,900 bbis. 
Dewax Units 

4 to 
Compound & 
Grease Facihties 

Duo-Sol Unit 


Cults 


| H2S Recovery 


Gas Plant 

Cat. Craker 

4 Plant 
‘entral — | 

t nit 


Synthetic Gaso- 


+} 300,000 bbis. 
| 20,000 kw 
Plant, ete. 
Add Power Gen-| 10,000 kw 
 — Unit 


finery 
Additions 
| 24,000 bbie. 
Expansion Pro- | 
gram 
Crude Still, 55,000 bbis. 
Util 
60,000 bbis 


13,300 bbis 
and Cat Poly 
Petro-Chem 


Purfural Plant 

Thermafor “lay 
Revivifieation 

Refinery 


Complete 


1,000 bbis. 
66 tons 


15,000-20,000 
bbis. 

20,000 bbis. 
47,000 bbis. 
2,500 bbls. 
20,000 bbis 
20,000 bbis 
2,500 bbis. 
13,500 bbis 


crease 
Lube Unit 
Capacity Ln- 
crease 
Dwullation Unit 
Lube Oil Unit 


Capacity In- 
| 
| 


crease 
Lube Unit 


Labe, Wax 
Facilities 


5,000 bbis 


20,000 bbls. 
80,000 bbis. 


Complete 


Refinery 
Crude Plant 


Genera) Facili- 
| tes 
Lube Plant 


2,500 bbis. 
Hydroformer 60,000 bbis. 


20,000 bbls. 
60,000 mef gas 


2,000 bbis. 
500 bbls 
| 6,000 bbis 
11,000 bbis 
Gas Absorption 
4,500 bbis. 


Topping Unit 20,000 bbis 


Refinery 

Repressuring 

40,000 bbis 
1,200 bbis. 


Crude and 
Reform. 
Lubes & Wax 


$1.7 million 
$1.2 million 


$2.9 million 
$2 million 
$200,000 





$140 milboo 
| $2 million 


$120 milhon 


$50-60 million 


$4,800,000 
$9,400,000 
$1,750,000 





| $8.3 million 
| $9.1 million 


$20 millon 


$150,000 


$18 millon 


$444 millon 


$30 millon 


$70 million 


$4.2 million 


$8.7 million 
$244 million 


| $1.5 million 


$2 milhon 


$36 milhon 


= 


Under Constr 
Planned 
Designing 
Design 
Proposed 
Under Constr 
Planned 
Projected 


Under Constr 


| Under Constr 
Planned 


Under Constr 


Projected 
Planned 
Under Design 
Designing 


| Under Constr 


| 
| Planning 


| Under Constr 
Under Constr 
} 

| Under Constr 


Projected 


Under Constr. 


Paper stage 


Designing 





Oct., 1949 
| June, 1950 


| Late 1949 


i949 
Mareh, 1951 
Early 1950 


Early 1950 


| 1951 


Completed 





| Texaco, Juik 





Staff and Fluor 
Staff and Fluor 





Bechtel | 


| 
Max Miller 


Ref. Maint. 


Staff and Fluor 
Staff and Fluor 
Staff and Fluor | Staff and Fluor 
| Beckie 


U.O.P., Bechtel | International, 
Bechtel, Ine 


Socony-Vacuum | 


Texaco, Stand- | Foster Wheeler 


ard, N.J 


Badger 
| Badger, Ltd. 
Lummus, Kellogg 
8. O. Devel. Co 
| 


Braun 


| Lummus 

| Ref. Eng 
Ref. Eng 
Barnes, Imp. Oil 


Staff, Barnes 


Badger 


Badger 


Badger 


Texaco 
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Kellogg 
8. & W. Badger 


Foster- Wheeler 


Badger 


Lummus, Kellogg 


Foster-Wheeler, 


| G. White 
Braun 


Badger 
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How’s this for Condenser Performance? 


Lummus unit serves Ohio Edison for 5 years without down-time. Oxygen 
content of condensate tests “zero” daily, despite wide load variation. 


This surface condenser is part of a Lummus heat ex- 
changer svstem installed early in 1944 in the Gorge 
Power Station of the Ohio Edison Company, Akron. 

The unit has a deaerating-type hotwell of 
Lummus design. Deaeration has been constant, 
over loads varving from 25% to a normal maximum 
of 45,000 kw. The condensate has been tested every 
shift for oxygen content. Throughout the five-year 
run, the readings have fallen consistently within 
what our customer's engineers consider “zero”—a 
maximum of .005 ce per liter! 

No overhauling requiring a shutdown has been 
necessary during this period 


For heat exchanger equipment that will perform 


as you want it to — with minimum maintenance — 
see that the job goes to Lummus. Complete infor- 


mation is available from our nearest office. 


THE LUMMUS COMPANY 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atianta + Beston + Chicago + Cleveland + Corpus Christi 
Detroit - Houston + Fort Worth + Philadeiphia - Pittsburgh 
Minneapolis +« Rochester + St. Lowlis + San Francisco 
Buenos Aires + Honolulu + Manila + San Juan, P. R. 


LOOK TO LUMMUS for Heat Exchangers e Process Condensers e Reboilers e Steam Generators ¢ Steam Jet Refrigeration 
Steam Surface Condensers ¢ Barometric Condensers @ Steam Jet Air Ejectors e Evaporators e Boiler Blowdown Heat Exchangers 
Fuel Oil Heaters e¢ Lubricating Oil Coolers ¢ Pipeline Coolers e Feed Water Heaters @ Jacket Water Coolers 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 





Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status : Completion 


Nationa] Oil Re- Liandarey, SO Solvent 3,000 bbis Contracted 
. ales Extraction 
Peehelbrona 8. A. Reeatin, Capacity In- 1,550 bbis Authorised 1950 
k France crease 
Petro Carbon, Ltd eo Cat. Cracker 20,000 bbis 
England Lube & Reform 
Petro Chem., Ltd. Retain, Petro Chemicals 
nelard 
Petréleos Mexicano Ome Madero, | Crude Unit 25 $2 millon Completed N | Staff 
exico | 
Petréleos Mexicano | Poza Rica, Mex.| Gas Purification $13 million Contracted Early 1950 McKee 
Pressure Main- | 
tenance, ete. | | 
Petréleos Mexicance Salamanca, Mer.) Crude, Gasoil, 30,000 bbis $12 millon Under Constr. Early 1950 1.0. McKee 
Cracking 
Philblack, Ltd Avonmouth, Carbon Black 50 milbon Ibs $5 million Contracted 1950 | H. W. P. 
England Plant Yearly j 
Porto Marghera Rig | Venice, Italy Enlarging Crude Contracted H. W. P. 











nit 


Raffinenes Ambes, France Refinery 13,000 bbls $7.8 million Under Constr Early 1950 ! U.O.P., McKee 


St. Nazaire, Consohdate 7,100 bbis 
ises de Pétrole France Refineries 
l’Atlantique | 
Raffineries di Naples, Italy Topping Unit 10,000 bbis. | Under Constr Early 1949 
Napoli, 8. p. A | 
Raffineres de la Notre Dame de | Contact Plant Under Constr Mid 1949 
Vacuum Oi Co. Gravenchon, 


France 
Olii Mineral. | Naples, Italy Furfural Unit 1,000 bbis Under Constr Early 1950 
Raffinernes di 
Napoli, 8. p. A 
Raffineres de la Notre Dame de | MEK Unit 1,000 bbis. Design Karly 1950 
Vacuum Oil Co. | re n, 
Raffineries de la Notre Dame de | Deaspbalting 1,100 bbis. Design Mid 1950 
Vacuum Ou Co — | Unit 


Raffineres de la Notre D Dame de | Furfural Unit 1,000 bbis Under Constr Early 1949 

Vacuum Oil Co Gravenchon, | 

France | 

Raffineries de la Notre Dame de | Grease and Under Constr Early 1950 
Vacuum Oil Co. Gravenehon, Compounding 

Plant | | 
Régie  — Roussens, Absorption Plant! 42,000 mef $2 million Under Constr Farly 1949 
‘etroles | 
Beottish Oil, Ltd = Crude | 28,000 bbis. 


Boottish Oils, Ltd jrangemouth, | Cat. Crk 
Scotland 


} { Designing 
|ss milbon | 
|| Ptanned 


| .~ a 


Petro-chem | | . 
Add Crude Dis- | 7,500 bbis. $600,000 Under Constr March, 1949 


| 

Chem Corp...| Thornton, Eng | Petre-chem | Several millions | Under Constr 
} 
| 


oun ow, _— 
Shellburn Ref. 
Vancouver | tillation 
Puerto Cardon, | Complete Refg Under Constr 
Heysham, Eng. | Remodel & Re- | 30,000 bbls. Under Constr 
design Crude | | 
| Plant | | 
L’ Avera, France | LPG and Gas | Under Constr 
Stabubsing | 
Unite | 
Dunkirk, France | Crude Reform 33,000 bbis Designing 
| | 
Dunkirk, France | Lube & Wax 6,700 bbis. Dengning 


Antwerp, Crude, Crack- | 30,000 bbls 
Bewium ing Reforming | 





| 
San Matrino di 13,000 bbis 
Treeate, Italy | 
| Port Jerome, i | 30,000 bbie 
France crease 
Port Jerome, 1,000 bbis 


Port Jerome, } 2,000 bbis 
France 


11,500 bbis $4 to $8 million | Plans approved 
35,000 bbis. Clearing site 
y — Toovin. 50,000 bbis. | $2.8 million Under Constr Early 1949 bf Process | Cat. Constr. 
| } Cat Banate 
| | case Fest 3,000 bbis. | 2nd Qtr., 1949 | Foster-Wheeier | Foster-Wheeler 
' 


| 
Topping & Re | 5,000 bbis | | Ist Qtr., 1950 oes | Foster-Wheeler | Foster-Wheeler 
forming Unite 





* First appearance in tabulation + Added capacity. 


NOTE—Badger— E. B. Badger and Sons. Barnee—W. M. Barnes & Co. Bechtel—Beehtel Corp. Bellows—W. 8. 
Bebows Co Braun—C. F. Braun Co. Cat. Constr.—Catalytie Construction Co. Chem. Constr.—Chemical Construction Co. Clark'’s—Clark's Construction and Engi 
neering Co. Dresser— Dresser Engineering Corp Fish Eng.—Fish Engineering Corp. Fluor—Fluor Corp. Gaso. Plant—Gasoline Plant Construction Co General Amer- 
can— General American Transportation Co. Houdry— Houdry Corp. Hudson— Hudson Engineering Corp. H. W. P.—Head Wrightson Processes, Ltd. Hydro Res.—Hydro- 
carbon Research, Ine. Ind. Eng.— Industrial Engineers, Ine J & L Constr.—Construction Division, Jones & Laughlin Supply Co. Kellogg—M. W. Kellogg Co. Koch Eng 
—Koeb Engineering Co. Koppere—Koppers Co. Ine Leonard— Leonard Construction Co. Lammus—The Lummus Co. Mason— Mason Brothers —— Co. 
McKee—Arthur G. McKee Co. Mid-Continent— Mid-Contunent Engineering Co. Max Miller—Max B. Miller & Co. Parsons—The Ralph M. Parsons Co. ‘et. Eng.— 
Petroleum Engineering, Inc. Petro— Petroleum Reetifying Co. Pritehard—J. F. Pritchard Co. Process Eng.— Process Engineers, Ine. Ref. Eng.— Refinery iene 
Co. Ref. Maint.— Refinery Maintenance Co., Ine. 8. O. D.—Standard Oil Development Co. Stearns-Roger—Stearne-Roger manufacturing Co. Tellepeen—Tellepsen Con- 
struction Co. Texaco—Texaco Development Co. U .O .P. —Universal Oi! Products Co. Waloo—Waleo Engineering. Wohbfeld— Wokfeld Construction Co. Equally 
owned by California Texas Corp. and Socony-Vacuum Oil Co., Ine. 
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ressure Problems ? 


No matter how high the operating pressures, you'll 
find a quick, economical solution to stud failure 
problems when you use Republic Upson Alloy Steel 
Studs. These tough, heavy-duty studs are made to 
hold tight under the most severe service conditions. 
They offer excellent resistance to corrosion and 
high temperatures, and afford positive, inexpensive 
insurance against excessive maintenance costs. 


; 
: 
) 
| 
: 
: 
: 
: 
: 


Better yet, start out right by specifying Republic 
Upson Alloy Studs in new equipment before high 
pressure problems begin. 


Mode from Alloy Steel— REPUBLIC STEEL CORPORATION 


om She Cusnsese oY BOLT & NUT DIVISION + CLEVELAND 13, OHIO 


Republic, world's leading ere - 
elley steel preducer. Export Department: Chrysler Building, New York 17, New York 


REPUBLIC 
ALLOY STEEL STUDS 


Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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COMIN’ 


COKING PROBLEMS ARE MINIMIZED 
WHEN YOU USE Ylitsch “TRUSS-TYPE” 
ALLOY BUBBLE TRAYS AND BUBBLE CAPS 


Manutactured 

U. S. Patents No. 2,- 
210,808; No. 2,309,309 
No. 2,358,926 and No. 2,- 
341,091 and other Patents 
Pending. 


Tray illustrated is a 5’-4" diam. bubble 

tray made of 12% chrome, type 410 

stainless steel with straight downcomer. Note the 
“set-on” type risers and holddown frogs. These 
frogs. installed from the top of deck and snapped 
in the riser openings. eliminate the need for a 
man under the deck when installing or removing 
caps and risers. 


WHY? Because in usual 
operation coke has very 
little affinity for GLITSCH 
alloy trays and caps. 


Better operation and more uniform products are 
obtcined because there is no loss in vapor up 
take area, downcomer area or available cap slot 
area. Cast trays and caps tend to coke up since 
the coke adheres readily to the roughened cast 
surface. The smooth surface of GLITSCH “Truss- 
Type” light weight fabricated alloy bubble trays 
and bubble caps has minimized this problem. 


Any accumulation of sludgy sediment that might 
tend to collect is easily removed with a hose. 
GLITSCH light weight trays and caps are remov- 
able — with a minimum of manpower — and it 
isn't necessary to disturb the supporting trusses. 
(And it's much safer for the men to handle the 


light weight trays) 


MANUFACTURED UNDER U. S. PATENT NO. 2.210.806: NO. 2.309.309: NO. 2.338.928. 


Fritz W. Ghitsch & Sons Box 6227 


NO. 2.341.091 AND OTHER PATENTS PENDING 


Dallas 2, Texas 





New York OFFIcEe: Fritz W.,GLITSCH & SONS. INC.. 11 West 42ND ST 
HOUSTON OFFice: K. E. LUGER Co.. 3618 WASHINGTON AvE 
TULSA Office: W. C. Myers & Co.. 10 East 4TH STREET BLOG 


CHICAGO OFFICE 


Fritz W. GuitscH & SONS. INC... 134 SOUTH LASALLE ST 


PITTSBURGH OFFiceE: D. D. Foster Co.. PeopLtes GAs Co. BLOG 
Los ANGELES OFFice: S. G. HIGGINBOTHAM & Co. 403 WEST 8TH Sr. 


“TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ TOWER INTERNALS 
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Field Stress Relief 
Of Vessels by 
Radiant Electric 
Heating 


THE FIELD stress relief of heavy- 
walled pressure vessels sometimes con- 
stitutes a major problem for plant 
engineering and construction groups. 
Various means for heating vessels with 
flue gases, with induction coils, and 
so on, have been the usual solution, 
with the method selected dependent 
upon the particular problem at hand 
and the equipment available. This 
present article describes an entirely 
new approach to the old problem. 
Electric radiant heating is a rather 
simple method for stress relieving 
large pressure vessels. It gives promise 
for wide application to the typical 
cases encountered in process plants. 
The equipment required is not exten- 
sive and is generally available in plant 
supply stocks and maintenance de- 
partments. 


Bee 
——— rs Bi 
"hy am 

he 


TAT SESE Be EE en 


MILTON LUDWIG - eipaurah | 


Photo of reactors (two at left) which were stress-relieved by electric 

heating. Two of three similar tall vessels were so treated. The third was 

a new unit on which no field alternations had been performed and so 
required no field stress relief. 


Standard Oil Company of California —- =) 
San Francisco H 


i‘. EXTENSIVE field alterations by 
welding must be performed on an 
existing heavy-walled vessel the appli- 
cation of proper stress relief for the 
field welds presents a difficult problem. 
This problem recently arose in connec- 
tion with two 114-inch thick, 54-inch 
inside diameter by 78-foot high reac- 
tors in Standard Oil Company of Cali- 
fornia’s Richmond refinery. After a 
study of various possible means of 
stress relieving these vessels it 
decided that best results could be 


was 


February, 1949 


achieved by application of radiant elec- 
trical heat using a single centrally lo- 
cated heating element suspended from 
the top of the vessel. The arrangement 
of the electrode and location of the 
temperature points is shown on 
Figure 1. 

In the past, vertical have 
been stress relieved by heating with 
flue gas from a furnace located at the 
bottom of the column but electric heat 
has the advantages that heating is more 
uniform throughout the height of the 


vessels 
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column and that it avoids an open 
flame immediately adjacent to operat- 
ing plants. The stress-relief operation 
was fully successful and it is the pur- 
pose of this article to discuss the de- 
sign considerations which were in- 
volved and the details of the actual 
installation. 


Insulation of Vessels 


Any vessel that is to be stress re- 
lieved in the field by radiant electrical 
heat must be externally insulated to 
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$+" 6" CARBON 
STEEL BOND — 


18-8 SLEEVE LAID 

OVER 40D. TUBING —— 
(TO REDUCE RESISTANCE 
THROUGH TOP MANHOLE) 


TEMPERATURE 
POINTS ON < 
SHELL 


HEATING ELEMENT 
66' OF 4" OD 18-8 
FURNACE TUBING 


45°00 STANDARD CARBON 
STEEL PIPE WELDED TO 
4° OD. HEATING ELEMENT 


* 
COUNTERWEIGHT 


TRANSITE 
GUIDE SLEEVE 


BRICKS 


__t" THICK 
18-8 PLATE 


TEMPERATURE POINTS ON ALL 
MANHOLE REINFORCING PADS 


NOTE: THIS SKETCH 
NOT TO SCALE 


ACCESS 


PEN — 
OPENING |" .6" CARBON 


“STEEL BUS 


POSITIVE LEADS 
FROM WELDING 
MACHINES 


NEGATIVE LEADS FROM 
WELDING MACHINES 


FIGURE | 
General arrangement of heating element and temperature points 


keep the heating requirements within 
reasonable limits and it should be free 
of internal obstructions that might in 
terfere with installation of the heating 
element and with radiation of heat to 
the interior surface of the vessel. The 
particular vessels to be stress relieved 
were free of such internal obstructions 
and most of the original 114-inch thick 
glass fiber insulation was still in place 
after the vessel alterations had been 
completed. It was, however, necessary 
to do considerable patching with rock- 
wool blanket and plastic insulation. As 
a result of this patching, the insulation 
was in poor mechanical condition and 
was replaced after the stress relief 
operations were completed. It is also 
possible that the high stress relief tem- 
peratures might damage any insulation 
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not intended for high temperature 


service. 
Design of Heating Element 


Heat loss calculations indicated that 
the steady-state heat loss from the ves- 
sel would be 130 kw. with the vessel 
at 1000° F. above ambient temperature 
and that 200 kw. would be required to 
raise the vessel temperature 1000° F. 
in 20 hours, Various sources of power 
for the electric heating were con- 
sidered but it was finally decided to 
use a battery of direct current welding 
machines connected in parallel. A 
maximum of 28 motor-generator weld- 
ing machines operated from the 440- 
volt 3-phase power supply were used. 
The direct use of 440-volt power for 
heating also was considered but was 


rejected because of safety considera- 
tions. Another advantage of the low 
voltage power from the welding ma- 
chines was that it made possible the 
design of a heating element of extreme 
simplicity. This heating element con- 
sisted of about 66 feet of scrap 4-inch 
o.d. stainless steel (18-8) furnace tube 
with an average thickness of about 0.20 
inches. The computed resistance of this 
tubing is 0.0145 ohms at 1500° F. for 
which the potential drop is 58 volts at 
4000 amps. The maximum observed 
potential was 60 volts at 4050 amps, 
which corresponds to 243 kw. This is 
about 3.1 kw. per square foot of heat- 
ing surface for which condition the 
computed heater temperature is 1550° 
F., assuming an emissivity of 0.70 
with a vessel temperature of 1200° F. 

The presence of 24-inch manholes 
through the top and bottom heads of 
the vessel simplified the installation 
of the heating element since it was 
only necessary to weld the heating 
tube to a stainless steel cover plate at 
the top and to pass it through the 
open manhole at the bottom. That part 
of the heating element below the bot- 
tom head-shell seam and in the column 
skirt was made of carbon steel 4.5-inch 
o.d. standard weight pipe so as not to 
overheat the skirt. Carbon steel has 
about one-tenth the resistance of 18-8 
stainless steel so the heat release per 
foot is only one-tenth as great. A 1 by 
6-inch carbon steel bus passed hori- 
zontally through the pipe about 2 feet 
from its lower end. A vertical clear- 
ance of 15 inches was left for down- 
ward thermal expansion of the heating 
element. The sides of the access open- 
ing were bricked up to prevent acci- 
dental contact between the bus and the 
column skirt. 


Temperature Readings 


Temperatures were taken every half 
hour at ten different points by means 
of thermocouples located as shown on 
Figure 1, The first reactor was stress 
relieved with extreme temperatures of 
890° F. and 1160° F. during the soak- 
ing period. The temperature of 890° F. 
is below the minimum required stress 
relief temperature of 900° F. but this 
temperature occurred on the top head 
where no alteration work had been 
done. The temperature variation of 
270° F. is in excess of the 150° F. 
permitted by the API-ASME code but 
was considered acceptable in view of 
the fact that the entire vessel was 
heated so that the uniformity of tem- 
perature was much better than could 
have been obtained by local stress 
relief of those parts of the vessel where 
field welding had been done. Tempera- 
tures of diametrically opposite points 
at the same elevation were less than 
Vol. 28, No. 2 
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50° F. apart and the nearest points 
with a temperature difference as great 
as 150° F. were about 20 feet apart. 
Before the second vessel was stress 
relieved more careful attention was 
given to the insulation repairs and, as 
a result, the extreme temperatures dur- 
ing the soaking period had a minimum 
spread of 1040 to 1180° F. or 140° F. 
The temperature of several points 
reached a maximum of 1200° F. but 
the rise was stopped by opening the 
insulation at these points. Temperature 
readings for the second reactor are 
tabulated as Table 1. 


TABLE 1 
Temperature Readings 


Average | 
emp. | 


Maximum 


Time From 
emp. 


Start, Hrs. 





607 | 690 
718 820 
813 910 
&O5 990 
962 1050 
1021 1100 
1074 1140 
1123 1190 
1139 

1138 

1134 

1139 

1135 

1086 

1029 | 


974 


REMARKS: ! Power input reduced 
Soaking period 
3 Power input stopped at 341, hours 


Temperature-Time Equations 


As already mentioned the heat input 
to the column must be somewhat 
greater than the equilibrium heat loss 
in order to bring the vessel up to tem- 
perature in a reasonable length of 
time. The differential equation for the 
heating period may be written as 

p=a —4l_4pt 
de 
in which P = total power input, kw 
difference be 
and atmos- 


T = temperature 
tween vessel 
phere, °F. 
time from start of heating, 
hours 
heat capacity of vessel, 

kwh. per °F 

heat through 

tion, kw. per °F 


insula 


loss 


This equation may be integrated to give 
the time required to heat to any tem- 
perature. The result is 


A 1 1 

: n : 

B ( ei aT.) 
P 


if heating is started when the vessel is 
at atmospheric temperature. Each ves- 
sel to be stress relieved had a total 
insulated surface of about 1100 square 
feet with an estimated heat loss of 0.40 
Btu. per square feet per °F. Then 


o= 
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Electrical hookup at bottom of one of the re- 
actors which were stress relieved. 


1100 * 0.40 


129 kw. per °F 
3412 


The computed vessel weight was 80,000 
pounds and, if the heat capacity of 
steel is taken as 0.1075 Btu. per pound 
per °F,, 
80,000 * .1075 
3412 


A= 2.52 kwh. per °F 
If P = 200 kw. and if heating is started 
with the vessel at atmospheric tempera- 
ture, 
= 20 hours to raise temperature by 
1000° F. 


The conductivity of insulating ma- 
terials increases with temperature so 
that, if an average conductivity is used, 
the actual initial rate of temperature 
rise will be higher than computed and 
at high temperatures the rate of rise 
will be less than computed. This varia- 
tion of insulation conductivity is help- 
ful since the heat loss from hot spots 
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is increased thereby tending to make 
the vessel temperature more uniform. 

The vessels to be stress relieved were 
adjacent to operating plants and it 
therefore was necessary to take pre- 
cautions to prevent a fire in case flam- 
mable vapors should be released. The 
welding machines were located some 
distance away in a less hazardous area 
but there still was some concern that 
flammable vapors might be ignited by 
the internal heating element. This con- 
cern was overcome by provision for 
injection of steam within the heated 
vessel in case flammable vapors should 
be released. If further precautions had 
been considered necessary, it would 
have been possible to keep the vessel 
full of steam during the entire heating 
period. The use of steam or any other 
inert gas, has the additional advantage 
that it will minimize internal oxidation 
at the high stress relief temperatures. 


Possible Sources of Power 


Welding machines were used as a 
source of power to forestall objections 
to the hazards of a higher voltage. The 
machines were available from the con- 
tractor doing other work in the re- 
finery. In a situation where such ma- 
chines were not available, or could be 
procured only at excessive cost, a 
method to utilize directly available 
power such as 3-phase 440-volt doubt- 
less could be devised. A heating unit 
suitable for 3-phase power might con- 
sist of three separate tubes hung from 
the top of the column and spaced far 
enough apart to avoid accidental con- 
tact. The power could be fed in at the 
bottom with the three elements bonded 
together at the top to form a wye- 
connected load. The neutral point at 
the top could be grounded to the 
column if such grounding of the 440- 
volt system is permissible; otherwise. 
it would be necessary to insulate the 
heater from its supports. A 440-volt 
heater would require far less material 
than the low voltage single element 
heater which would be an advantage 
if scrap material were not available 
for a low voltage heater, Solid con- 
ductors probably would not be suitable 
since they would not provide enough 
surface area to release the required 
heat without reaching an excessive 
temperature, 

The field work in the operation de- 
scribed above was carried out by Bech- 
tel Corporation, the contractor on the 
job, under the direction of Standard 
of California engineers. 

So far as is known, radiant electrical 
heat has not in the past been used for 
the field stress relief of large vessels 
and the author would be pleased to 
hear of any past or future applications 
of this method. 
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Above—Aerial view of Wasson No. 2, gasoline 
plant owned by Shell Oil Company, Inc., and 
Coltexo Corporation in West Texas. Wasson 
No. 1 and Denver City can be seen at the upper 
right corner of the picture. Areas enclosed by 
dotted lines indicates the approximate location 
of the new additions to the plant: 1) area for 
installation of new storage tanks; 2) new lab- 
oratory; 3) boilers; 4) absorption-distillation 
area; 5) cooling tower extension; 6) compressor 
building extension for eight new compressors; 7) 
new compressor building to house eight new 
compressors, 6400 horsepower, and 8) location 
of small cooling tower for engine jacket water. 


After construction of the new process 
unit, the plant will produce some 110,000 
gallons per day of propane, which will 
be shipped in tank cars. Gasoline and 
amounting to about 


be trans 
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Below, left—Suction and discharge lines for the gas compressors at Wasson No. 2 are clamped to concrete piers alongside the walkway. The lines 
entering the compressor building from the pipe stanchions supply the engine jackets with cooling water. Right—Original compressor installation at 
Wasson No. 2 consisted of eight 800-horsepower engines to compress 32 million cubic feet daily 














THERMOCHEMISTRY 


For the Petrochemical Industry 


KENNETH A. KOBE and ERNEST G. LONG 


T 


Part ll—Paraffinic 


ym PREVIOUS paper" constituted 
an introduction to a series in which 
will be presented thermodynamic data 
on technically important gases and 
vapors. The method of selection and 
usefulness of the data presented are 
discussed in detail in the introductory 
article and will not be further dis- 
cussed here or in subsequent articles 
except in special cases. 

This paper presents thermochemical 
data for the lower members of the 
paraffinic hydrocarbon series— me- 
thane, ethane, propane, isobutane, 
normal butane, normal pentane and 


normal hexane. In this instance, as 


Department of Chemical Engineering, University of Texas, Austin 


Hydrocarbons, C.-C, 


well as with the other hydrocarbons, 
the American Petroleum Institute Re- 
search Project 44** has made the work 
considerably easier. The data recom- 
mended in this paper are in essential 
complete agreement with their data. 
Both the API 44 report and this paper 
have accepted the excellent work of 
Pitzer*' and Pitzer and Kilpatrick** as 
being the most reliable data available. 
For methane, data up to 2500° K. have 
been included by using the data of 
Kelley** beyond 1500° K., the limit of 
Pitzer’s calculations. In Table 1 are 
listed the various sources of heat ca- 
pacity data for the seven compounds 


TEMPERATURE - °F 


1000 200 


THIS SECOND article of the se- 
ries initiated by Kenneth A. Kobe 
in the January issue of PETRO- 
LEUM REFINER continues the 
announced effort to put into use- 
ful form basic thermodynamic 
data needed by every technical 
man who has occasion to make 
thermodynamic calculations to 
any appreciable extent. 

Dr. Kobe is professor of chem- 
ical engineering at the Univer- 
sity of Texas and Mr. Long is 
Celanese Corporation Fellow in 
chemical engineering there. 


considered here. Table 2 tabulates the 
recommended data of the API 44 re- 
port for the standard heats of forma- 
tion and combustion and the standard 
free energies of formation. 

The heat capacity data are presented 
conveniently on all four temperature 
scales in Tables 3, 4, 5 and 6. These 
data are tabulated at integral hundred 
degree increments and also at the use 
ful 0.18 and 25° C. and 32, 60 and 
77° F. points. In Figure 1 are plotted 
the heat capacity-temperature curves 
on the Centigrade and Fahrenheit tem- 
perature scales, 

Tables 7, 8, 9 and 10 are tabula- 








FIGURE | 
Heat Capacity Curves 
for Methane, Ethane, 
Propane, n-Butane 
and Iso-Butane 
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TABLE 1 
Reported 


| 
Compound | Temp. Range Methed 


heat capacity data for paraffinic hydrocarbons. 


Workers Ref 





| 
Methane | —-80 to +15° C Calorimetric | 
| lto 27 Calorimetrie | 
| ‘alorimetric | 

Calorimetne 
| 


**Motecular Beam 
Spectroscopic 
Spectroscopic 
Spectroscopic 
Spectroscopic 
Spectroscopic 
Spectroscopic 


Spectroscopic 
Compilation 


Calorimetric 
Calorimetric 
Calorimetric 
Calorimetric 
Hot-wire 


Calorimetric 
Calorimetric 
Calorimetric 
Calorumetne 


Molecular Beam 


Spectroscopic 


Speetorseopi 


Spectrosc 


Spectroseopi 
Compilat 
Calorimetr 


alorimetruc 


Calorimetric 
Calorimetric 
Caloriumetric 


Spectroscopic 


Spectroscopic 
Compilatior 


tions of the molal enthalpies (heat 
contents) relative to the ice-point, The 
enthalpy data of the API 44 report 
were not used because their enthalpy 
relative to zero 
order to 


absolute 
convert 


values 
temperature and in 
them to ice-point relative values it is 


are 


» subtract from each value 
For tem 


necessary t 
the enthalpy at the ice point 
e-point, the result 
obtained by sub- 
number from an 


Although the API 


peratures near the i 
is a small number 
tracting 
other large number 


one large 


Heuse 

Millar 

Eueken and Lude 

Bennewits and 
Rossner 


Molecalar 
Weight 


TABLE 2 


Free energy of formation, heat of formation and heat of combus- 
tion paraffinic hydrocarbons, C.-C., at 25° C.’ 


| : ——— 





| An’ 
' cal. g-mole 


H20 (gas) 
COa(gas 


HO (lie. 
COa(gas 


AH" 


cal. g-mole 


AG" 


cal. g-mole 





Reeck 
Stull and Mayfield 
V 


ast 
hompson 
Henwood, Kulik and 
( 


al 
Kelley 
} 
I 
I 


| 
| 
| 
n-Hexane 


ay 


Pitzer =— = ——————— = 


API 44 


Eucken and Weigert 
Eucken and Parts 
Thaver and Stegeman 
Kistiakowsky and 
Nazmi 
Kistiakowsky, Lacher 


Heuse | 
| 


16.042 
30.068 
44.004 
58.120 
58.120 
72.146 
86.172 


1 — AH", representa the heat evolved at 25° ( 
tion of the gaseous hydrocarbon in gaseous oxygen to form the products indicated with all 
the reactants and products in their appropriate standard reference states 

AH": and AG": represents the change in the hest content 
ergy, respectively, for the formation of the gaseous hydrocarbons from the elements, with 
| all the reactants and products in their appropriate standard reference states 


17,889 212,798 
20,236 372,820 
24,820 530,605 
20,812 687,982 | 


31,452 686,342 | 


12,140 191,759 


7,800 


35,000 845,160 
39,960 1,002,570 








’. and constant pressure in the combus- 


enthalpy) and free en- 


TABLE 3 


Heat capacities of paraffinic hydrocarbons, C,-C.. 
1 © 


tiakowsky and Rice 
Dailey and Felsing | 
Beeck 
Stull and Mayfield 


hompeon 


-mole Cc. 


TABLE 4 


Heat capacities of poraffinic hydrocarbons, C.-C, 


Dailey and Felsing 
Wacker, Cheney and 


ebster and 


land Mayfield 


lington and 
480 
Eueken and Sarstedt 
il] and Mayfield 


and Kilpatrick 


14 values are accurate, small differ- 
ences obtained by subtracting consecu- 
tive values are not, Accordingly, the 
values reported here are the result of 
careful integration above 0° C. of the 
heat capacity-temperature relation of 
each compound. Figure 2 is a conven- 
ient double logarithmic plot of these 
data 

The mean heat capacities above 
0° C. are reported on Centigrade and 
Fahrenheit scales in Tables 11 and 12. 
As explained in the previous paper,** 


cal./g-mole. + “K 


49.26 


the mean heat capacities of Tables 11 
and 12 are mathematically equivalent 
to the enthalpy data reported in Tables 
7 and 9, respectively. The equations 
for the heat capacities of the gases 
tabulated in Table 13 were derived by 
the method previously explained.* 
These equations, equivalent on al] four 
temperature scales, were derived for 
the temperature ranges 0-1200° C., 
273-1500° K., 32-2200° F. and 492- 
2600° R. In only one case (methane) 
was the maximum error encountered 
greater than 1 percent. The average 
maximum error for the com- 
pounds is 0.7 percent. The largest aver- 


seven 


No 2 


Petroleum Re finer al 





200 250 300 


FIGURE 2 
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Relative Enthalpies for Methane, Ethane, Pro- & 5 
pane, n-butane, and iso-butane. Multiply read- 


ing in P.C.U./Ib.-mole by 1.8 tofind Btu/Ib.-mole 


age error (also methane) is 0.6 per- 
cent—the average of the seven being 
0.23 percent. 
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TABLE 6 
Heat capacities of paraffinic hydrocarbons, C,-C, 
Btu/Ib.-mole * °R. 


8.205 
8.340 


62.93 


Enthalpies of paraffinic hydrocarbons, 
cal./g-mole. 


16610 
22210 
28220 
34600 
41330 
48330 
55580 
63060 


70720 


14950 2 2 
17920 5 33530 
| 21020 39240 
24240 45160 
27580 51250 
31010 57500 


10650 
12480 
14385 
16360 
18390 
20470 
24760 
29200 
3h040 
40710 


51390 
57630 


33590 
41170 
49130 


| 57440 


83950 








FURTHER ENTHALPY AND HEAT CAPACITY 
TABLES.——(See Kobe-Long Article on Preceding Pages.) 
TABLE 8 
Enthalpies of poraffinic hydrocarbons, C.-C. 
cal./g-mole. 


Ca Cs 


218.1 
305.4 
330. 
1746 | 
4d 


TABLE 9 
paraffinic hydrocarbons, C.-C. 
Btu/Ib.-mole. 


Cs 


TABLE 10 
Enthalpies of paraffinic hydrocarbons, C.-C, 
Btu/Ib.-mole. 


TABLE 11 
Mean heat capacities of poraffi: ie hydrocarbons, C.-C, 
cal. le * “C. 





Ce 
21.41 


22.02 


a-C, 








16.32 
16.79 
16.94 


38.34 
41.53 
44.42 
47.03 
49.43 
51.66 
53.70 
55.58 
57.33 
58.93 














TABLE 12 
Mean heat capacities of paraffinic hydrocarbons, C.-C. 
Btu/Ib.-mole + °F. 


| | mC, 


11.856 | 


12.079 


| Ci Ca 


16.32 
16.71 | 
16.94 | 
17.26 


18.54 


8.295 22.16 


8.368 








TABLE 13 
Heat capacity equations’ of paroffinic hydrocarbons, C.-C. 
cal./g-mole * °C. or °K. Btu/Ib.-mole * °F. or °R. 
¢,° = a+ b(t) + e(*) + d(t") 


ERROR 


Max Avge 
Percent Percent 
2s 0.67 


F 
R 


7 Maximum and average percent error from 0 t and 300 to 1500 K. on in tegral 
hundred degree increments 
12000" € 73 — 1500 322 492—2600° R 


1 Temperature Ranges 
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CARBON DIOXIDE is present in objectionable con- 
centrations in the gas production of some oil fields. 
This article outlines the measures adopted by one 
company to upgrade their field gas production for 
sales purposes through the removal of CO., and at 
the same time to develop a valuable new product, 
“dry ice,’ which is manufactured from what would 
otherwise be just another waste gas stream vented 
to the atmosphere. Presentation of the original 
paper, of which this article is a very slightly con- 
densed version, was before the California Natural 
Gasoline Association, on December 2, 1948. 


Dry Ice Manufactured from 
CO, Extracted from Natural Gas 


Tavene. gas produced in the 


Santa Maria oil field of California is 
in several respects unlike that produced 
in general from other California fields 
in that it has a relatively low 21.9 
natural gasoline of 0.86 gallons per 
thousand, a low liquefied gas content, 


0.75 gallons per thousand, is high in 
CO, with 16 percent average. rela- 
tively high in hydrogen sulphide con- 
tent with 34 grains per 100 cubic feet 
average, and a low heating value of 
950-960 range. All gas is produced at 
low pressures only. The field was 


initially developed in the early 1930's, 
but production on a large scale was 
not attained until 1938. Later, during 
the period from 1938 to 1941, the pro- 
ductive area was rapidly extended, and 
since that time there has been steady 
development which has reached the 
present productive acreage. The oil is 
of low gravity in the general range 
12 to 16° API with some oil produced 
from wells having API gravity as low 
as 6, 

Because of the many adverse eco- 
nomic factors affecting the gas proc- 
essing, this feature of the field develop- 
ment was slow, and it was not until 
after World War II began that condi- 
tions warranted the full development 
of a processing program. Prior to this 
time, the demand for low-gravity, high- 
sulphur, crude oi] was such that the 
crude oil output was not substantial, 
and since the gas oil ratios were low, 
being of the order of 300, the total 
volume of gas did not justify the ex- 
pense to gather and process the entire 
field gas output. 


Natural Gas Processing 


The processing program has been 
developed in about three successive 
stages as follows: 

1) During the period prior to 1943, 
the gas from Union Oil leases only was 


Dry ice presses of Union Oil Company of Cali- 

fornia’s plant viewed from the operating side. 

The press at the left is being filled with liquid, 

the press in the center is “snowing,” and the 

press at the right has just ejected a dry ice cake 
from the press chamber. 








compressed by one 150-hp. unit to 
approximately 75 psig. and delivered 
through pipe line to an existing plant, 
seven miles south of the Santa Maria 
field. Here the commingled 
with gas produced in this area (Orcutt 
field). the LPG 
fractions removed, the residue gas puri- 
fied of H > delivered to a 


company for sale 


gas 


was 


gasoline and some 


vas 


and 


Plant Constructed 


2) During the latter part of 1942. 
plans were made for the gathering of 
all wet. unconserved gas in the entire 
Santa Maria field and the processing 
of this gas in an absorption plant to 
be constructed at the location of the 
original compressor, other compressors 
being added to handle the new volumes 
of gas. This plant's capacity was 18,000 
mef. daily, 
pressed from around 22 to 80 psig 
where it was contacted in two soda ash 


with the gas being com 


towers for removal of a portion of the 
H.S. The H,S at that time was about 
12-15 grains per 100 cubic feet and 
the CO, content only about 8-9 per 
cent. The gas was next compressed to 
approximately 200 psig.. partly cooled 
and contacted in beds of dry iron oxide 
impregnated wood shavings for the 


anal H.S. The 


then cooled and contacted in two 200 


removal of gas was 
oil absorbers for the removal of 
ind some LPG fra 


tions. This plant was largely built with 


psig 
natural gasoline 


equipment salvaged where available 
and under the circumstances, did not 
have the benefit of latest 
equipment. An additional compressor 
installed later to 
capacity of the plant to around 22,000 
mef. daily 


design it 


was increase the 


With these facilities some gas was 
delivered directly to the Southerr 


Counties Gas Company for sale at 
for local consump 
delivered to 


our Orcutt plant for recompression to 


around 200 psig 
tion, the balance being 
LOO psig for sale to the gas company : 
this gas being transported to other 
The company 
during this period installed a glycol 


localities for use gas 
sas dehydration plant within the Santa 
Maria absorption plant site and made 
several changes in their transport sys 
tem to accommodate the larger gas 
volumes, 

}) During the latter part of 1945, 
plans were laid for the addition of 
other compressors and a 450 psig ab 
sorber to again increase the volume of 
The work 
conversion of a portion of the former 
150 


gas handled included the 
200-psig. residue gas system to 
for delivery of gas direct to the 
this 


psig 


gas company’s transport system 


gas going to areas south of the Santa 
Maria field, Also, the installation of a 
new 450 psig. residue gas system and 
changes in the gas company’s facilities 
for transporting increased volume of 
gas to areas north of the field. Changes 
were also made in the liquid fractiona- 
tion cycle to retain additional volumes 
of light liquid fractions and the gas 
company installed a 450-psig. glycol 
vas dehydration plant. As the result of 
these changes, the plant processing 
capacity increased to approxi- 
mately 30,000 mef. of gas per day. A 
little later, a 300-hp. injection com- 
pressor was installed in Cat Canyon, 
another oil field approximately eight 
conserve a 
from the 


was 


miles to the southeast to 
gas 


portion of the residue 
absorption plant. 


CO. and HLS Extraction 


Prior to this last increase in plant 
capacity, the CO, content of the residue 
vas had been gradually increasing and 
had reached objectionable concentra- 
tions in the residue gas delivered to 
the gas company, and it soon became 
evident that with a 
sales contract in the making. a more 
favorable price for the gas could be 
obtained by removal of sufficient CO 
to assure delivery to the gas company 
of 100~-Btu At the same time, the 
H.S content had slowly increased from 
a former content of 12 grains per 100 
1) grains 


residue gas 


new 


cubic feet to around 

Two programs were initiated to im 
prove these conditions: a) The plans 
for a CO, extraction plant, and b) an 
for development of a 
removing 


investigation 
more effective 
greater quanties of H,S in the primary 
or 80-psig. plant as the operation of 
the dry oxide beds was becoming ex- 
pensive. At the same time, with the 
content. the amount of 
soda ash 
became the sodium car- 
honate being rapidly converted to bi- 
carbonate by the CO.,. 


means of 


increasing CO 
H.S 


tactors 


removed by the con- 


less, 


The CO, Extraction Plant 


The plans for building the extrac- 
tion plant materialized in June, 1947. 
after reviewing various processes for 
CO, removal. The selection of the 
Girbotol system was made after con- 
sideration had been given to the pos- 
sible manufacture of dry ice from the 
extracted CO.. as it was believed that 
the minimum_H,S content of the ex 
tracted CO, resulting from the use of 
this advantage 


process would be an 


if dry ice were made. The design of 
the process was made by the Girdler 
Corporation of Louisville, Ky., using 
monoethanolamine as the solvent, it 


being more favorable for the extrac- 


tion of the CO, with minimum H,S 
content, 

The completed plant was placed in 
operation in May, 1948. Details of the 
process as developed employ a 20 
percent solution of monoethanolamine 
with water. This solution is pumped 
over the top of a 20-tray absorber, 90 
inches in diameter, with an over-all 
height of 49 feet, 9 inches, having a 
design pressure of 127 psig. The design 
liquid rate is 280 gallons per minute 
and the design gas throughput 30,000 
mef. per day at 80 psig. The enriched 
solution leaves the base of the absorber 
through a liquid level control valve 
passing through a set of three ex- 
changers, where it is heated by the hot 
lean solution from the reactivator, and 
then to the twenty-first tray of a 23- 
tray reactivator, 72 inches in diameter 
and having an over-all height of 59 
feet, 9 inches with design pressure of 
94 psig. and a design vapor capacity 
of 2100 mef. per day of CO, and 6112 
pounds of steam per hour. The amount 
of CO, extracted at present is approxi- 
mately 2300 mef. daily. The hot amine 
solution in the reactivator is contacted 
by steam vapor generated in two re- 
boilers operating in parallel. 

Heating steam for reboilers is ob- 
tained from the turbine exhaust of 
steam driven pumps and fans. Exhaust 
steam from the absorption plant, for- 
merly going to the atmosphere was 
conserved to give additional heating 
steam, Any deficiency in heating steam 
is supplied directly from the main 
steam header operating in the range 
of 150-155 psig. The flow of steam to 
the reboilers is volume-controlled 
through a flow controller. 

The reheated amine solution after 
passing through the reboilers is re- 
turned to the base of the reactivator 
and from there it goes to the exchang- 
ers, then to multifin coolers, where the 
temperature is reduced from 200° F. 
to approximately 130°. From the mul- 
tifin unit, the cooled solution goes to 
the final water-cooled closed coolers, 
where the temperature is reduced to 
approximately 100°. The cooled lean 
solution then goes to a_ centrifugal 
pump driven by a 32-hp. steam tur- 
bine, operating at 3550 rpm, The 
cooled lean solution from the pump 
returns to the 19th tray of the ab- 
sorber, thus completing the cycle. A 
flow controller on the liquid line to 
the absorber controls the solution rate. 

The CO, gas stripped from the rich 
amine, together with the steam gene- 
rated in the reactivator, leaves the re- 
activator in two streams, one from the 
top of the reactivator, the other from 


the vapor space above tray 20. This 


feature was incorporated to provide 
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Picture of general arrangement of Union Oil plant and the absorption plant area. Two columns in center are the amine absorber on the right and 
the amine activator on the left. The two short columns on the right of the absorber are the soda ash-ferrox contactors and the four larger columns 


a choice of selecting the CO, stream 
that would have the lowest H,S con- 
tent for processing in the dry ice plant, 
providing such a plant was con- 
structed. Each of these streams is sep- 
arately cooled and the water condensed 
by first passing through sections of 
the multifin cooler. The final cooling 
of the two CO, gas streams is accom- 
plished by closed shell and tube type 
coolers, the water being supplied by 
a Byron Jackson gas engine driven 
circulating pump. The temperature on 
the overhead stream being cooled from 
212° to 85° F. in the multifin unit and 
to a final temperature of approxi- 
mately 75° F. in the final cooler. The 
side cut stream is similarly cooled 
from 220° to 85° F., the final temper- 
ature being approximately 75° F. 
Vapors and water condensate from 
the final vapor coolers then pass to 
two separate accumulators, where the 
gas is vented and the condensate col- 
lected and returned to the system by 
a common pump with two separate 
liquid discharges. One of these liquid 
streams, about 2.5 gallons per minute, 
is returned to tray 23 of the reacti- 
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at the rear are the dry oxide beds. 


vator, the other stream is returned to 
tray 20 of the absorber. The purpose 
of returning this condensate is to con- 
serve any amine present and to reduce 
the carry-over of the in the 
overhead streams from the reactivator 
and the absorber. Control equipment 
was installed to vent the overhead 
stream and further process the side cut 
stream in any desired quantity or the 
mixing of the streams and the 
processing of a portion of the mix- 
ture. 


amine 


two 


The multifin units are of the hori- 
zontal type with four 12-foot fans each 
supplying approximately 128,000 
cubic feet per minute for cooling the 
hot lean amine, the reactivator over- 
head and side cut vapors. These fans 
are driven by 15-hp. turbines operating 
at 2200 rpm. driving the fans through 
geared speed reducing units, the fans 
operating at a normal speed of 328 
rpm. The exhaust steam from the fan 
turbines and solution turbine at ap- 
proximately 55 pounds back pressure 
is used for heating steam in the two 
reboiler units as previously described. 
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The steam condensate formed in the 
reboilers is collected in an ac- 
cumulator at approximately 50 psig. 
from which it is returned to the boiler 
feed by means of a 12-7-16-inch steam 
pump. 

In order to provide steam for the 
plant, it was necessary to install ad- 
ditional boilers, having a generating 
capacity of 21,000 pounds of steam 
per hour. Boilers will operate at a 
normal rating of 21,000 pounds per 
hour, but each boiler is capable of 
producing the maximum steam re- 
quirement should the other boiler be 
down for repairs or cleaning. Gas is 
used for fuel and the flue gases are 
vented into a common stack, the main 
body of which is 48 inches in diameter 
with a top 130 feet above ground level. 


two 


The Redistillation Unit 


A redistillation unit 
to provide a means of removing resi- 


was installed 


dues formed in the amine solution. 


This unit employs a_ reboiler unit 


through which a small stream of ap- 
proximately one gallon per minute of 
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amine is cir¢ ulated for cleaning. Steam 
heat is supplied to the heating coils 
of the reboiler. The unit operates at 
atmospheric pressure and the overhead 
purified stream is returned to the cir- 
culating system. The principal impuri- 
ties which form the residue are thio 
sulphuric acid formed by a reaction 
between H,S and oxygen and soda ash 
solution from the soda 
ash The residue accumu- 
lates on the heating coils of the re- 
boiler, and in time the heat transfer is 
reduced to the point where it becomes 
necessary to shut off the amine stream 
and agitate the heavy residue mass 
and accumulation on the tubes with 
steam entering a distribution pipe at 
the bottom of the reboiler. This opera- 
tion is repeated. draining and refilling 
with fresh water until the heavy 
due has been removed 


entering the 
contactors 


resi- 


H,S Extraction Plant 


rhe original equipment installed at 
the plant for the removal of H,S from 
the natural gas consisted of two con 
tactors in which the natural gas was 
a soda ash solution, the 
solution being aerated in a small 
forced-draft type cooling tower. After 
pumped 


contacted by 


aeration, the solution was 
from the basin of the tower to the con- 
tactors. To reduce the effects of H,S 
on the process equipment, the incom- 
ing gas after being compressed from 
approximately 20 to 80 
contacted in the 
further compressed to around 200 
pounds, at which pressure, the final 


ager of the gas 


psig.. was 


soda ash contactors 


was obtained 
beds of 
Oxide impregnated wood shavings be 
fore going to the 200 pound absorbers 
or additional that 


— of the gas processed in the 
)-pound absorber. 

In reviewing the various possibili 
ties for improving the extraction in 


the idea of car 
oxide sus 


y passing it through iron 


compression for 


the soda ash towers, 
rying finely divided 
pended in the soda ash solution seemed 
to offer possibilities. A trial operation 
was made using ferric chloride as a 
source for the iron. It was noted that 
the iron rapidly turned to iron sul 
phide, and the H.S content of the 
reduced 


iron 


exit gas was considerably 
Many difficulties this 


however, were experienced; these diffi 


with process, 


culties being chiefly in the reconver 
sulphide to iron 
oxide the con 
tactors, A great deal of work was done 
along this line and the process that 
was eventually developed uses a soda 


sion of the iron 


before returning to 


ash solution in which is suspended the 
iron oxide, After passing through the 
contactors, the foul solution is vented 


in a separator to remove as much of 
the hydrocarbon gas as possible. It 
then passes through a series of long, 
horizontal troughs in which the foul 
solution is agitated with air, convert- 
ing the iron sulphide to free sulphur 
which floats to the top of the liquid 
and iron oxide which remains 
pended in the solution. The free sul- 
phur slurry is removed from the 
troughs by skimming and the reacti- 
vated solution is returned to the con- 
tactors to complete the cycle. 

As a result of this development, the 
H.S content of the gas is reduced from 
an average intake of 34 grains per 100 
cubic feet to an outlet of 3-4 grains 
per 100 cubic feet. Ferric chloride is 
still as the source of the iron 


sus- 


used 


oxide, and the over-all H,S removal 
operating cost has been considerably 
reduced. The sulphur in the slurry is 
in the pure form; however, associated 


with it is a high percentage of water 
with some soda ash and iron oxide. No 
process changes have been made in 
the operation of the dry oxide beds 
and their replacement cost has been 
materially lessened. In an attempt to 
derive an income from the sulphur 
removed by this process, amounting 
to approximately 1100 pounds per 
day, the H,S slurry is presently being 
with water from the 
tower This water is 
wasted to control the con- 
centration of total dissolved solids 
for the purpose of lessening scale de- 
posits on the cooling and condensing 
equipment of the absorption plant sys- 
tem. This washing is quite effective in 
increasing the sulphur content of the 
slurry, and it now appears likely that 
1 market can be developed for the 
sulphur, either in slurry form or in 
dry powder, the drying being an opera 
tion not now programmed 


washed waste 


cooling system. 


normally 


The Dry Ice Plant 


While the engineering of the CO, 
extraction plant was in progress, a 
proposition was submitted to company 
management for the installation and 
construction of facilities for convert- 
ing the extracted CO, into dry ice on 
the assumption that a definite market 
existed for increased dry-ice produc- 
tion and that the anticipated revenue 
from the operation would be sufficient 
to retire the investment and show a 
profit in a reasonable time, The con- 
sumption of dry ice has |rapidly in- 
creased in the past few years, the rate 
of increase being retarded by lack of 
ibility, during the war years, to ob- 
tain material and equipment for instal- 
lation of new plants, 

While the manufacture of dry ice is 
be interest- 


not a new industry, it may 


ing to review some of its sources and 
uses, Commercial carbon dioxide for 
the manufacture of dry ice is obtained 
from vent gases from boiler stacks, 
fermentation vats at industrial alcohol 
plants, chemical manufacturing plants, 
and natural wells producing carbon 
dioxide of relatively high purity. It is 
believed that the project at Santa Maria 
is the first plant to commercially ex- 
tract carbon dioxide from natural oil 
well gas for the manufacture of dry 
ice. 

The process of making dry ice as 
practiced at the Santa Maria plant in- 
volves the purification of that portion 
of the CO, stream vented from the re- 
activator overhead or side cut con- 
denser which is to be processed for 
the manufacture of dry ice. There 
exists in the total CO, stream being 
removed from the natural gas stream 
approximately 130 tons of CO, per 
day. The maximum volume of CO, 
gas processed in the dry ice plant is 
anticipated to be approximately one- 
half this volume, the plant having a 
design rated capacity of 56 tons per 
day. 

The ultimate design deviated from 
the practice of using supplemental re- 
frigeration for obtaining low tempera- 
ture CO, liquid. The CO, gas from 
the final condensers at the extraction 
plant is under approximately 20 psig. 
and, therefore, the total horse-power 
required to compress the CO, gas from 
this pressure to 1000 to 1100 psig.. 
where cooling to atmospheric tempera- 
tures would give CO, liquid is not as 
great as had the pressure of this gas 
been around atmospheric, as is often 
otherwise the case. An engineering 
study of the problem indicated that 
it would be to our advantage to obtain 
the necessary low temperature CO 
liquid by stage venting and recycling 
the vented vapors rather than applying 
mechanical refrigeration for this pur- 


pose. 
Purification of the CO, 


In the selected process, the 20 psig. 
gas from the extraction plant is passed 
through two 48-inch double contact 
purification columns operating in se- 
ries. The CO, gas stream enters the 
lower portion of the first of these two 
columns where it is contacted with a 
portion of the ferric oxide-soda ash 
solution used in our primary H,S ex- 
traction plant. This contacting removes 
practically all of the H,S in the CO, 
stream. The original design provided 
for contacting the gas in the upper 
portion of this first column with a so- 
lution of borax and potassium chro- 
mate. However, a short period of oper- 
ation indicated that the solution was 
used up at such a rapid rate the cost 
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General view of dry ice plant and railroad spur. On extreme left is the CO: liquid storage. The smaller vessels are primary CO, liquid accumulator and 


flash drums. Dry ice press, storage bin and compressors are located within the building, with the dry ice car to the extreme right 


would be objectionable, and it is our 
plan to circulate our ferric oxide 
solution in the upper half replacing 
the chromate solution. The ferric oxide 
solution can be reactivated and no 
means were provided for reactivating 
the chromate solution. The CO, stream 
passes from the first column into the 
lower portion of the second column 
where it is contacted with potassium 
permanganate solution. The upper por- 
tion of the column also contacts the 
gas with permanganate solution, The 
spent solution from the lower portion 
is discarded and replaced by the partly 
spent solution from the upper portion. 
The upper portion is then recharged 
with fresh solution. The first column 
removes all of the H,S and the second 
column will remove any traces of H,S 
that might pass through as well as 
traces of amine which might give the 
ice an objectionable odor. The liquids 
are circulated through the columns at 
the rate of 30 gallons per minute, each 
liquid stream being separately pumped. 

From the outlet of the second column 
the purified CO, stream is delivered 
to the intake of the compressors at the 
dry ice plant, Here the gas is com- 
pressed to 140 psig., cooled, and then 
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goes to the second stage compressors, 
where the pressure is raised to 520 
psig., then cooled, dehydrated, and fur- 
ther compressed to sufficient pressure 
to cause liquefaction to occur at the 
temperature of this stream leaving the 
final cooler. A maximum condition of 
1100 psig. and 85° F. was anticipated. 


CO, Dehydration 

To avoid difficulty of freezing in 
the colder streams of CO, liquid and 
vapor, it be ame necessary to dehy- 
drate the CO, gas stream prior to the 
liquid stage. This was accomplished 
by installation of a drying unit on 
the suction to the final stage of com- 
pression of CO,. This gas dryer con- 
sists of two units which may be alter- 
nately placed in operation by means 
of a manifold. Each unit is filled with 
1200 pourids of activated alumina and 
is capable of removing 7 pounds of 
water per hour from 12,000 pounds 
per hour of CO, gas with a final dew 
point of —40° F. The design pressure 
of the unit is 650 psig. The operating 
cycle is eight hours. The beds are re- 
activated by blowing air, heated by 
a steam heater, through the saturated 
bed and venting to atmosphere. The air 
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is heated to about 320° F., and air 
from the dryer has an initial tempera- 
ture of approximately 40°, gradually 
increasing as the temperature of the 
bed increases, reaching a maximum 
of approximately 250°. After five 
hours of heating, the steam is turned 
off from the air heater and the cooled 
air is permitted to flow through the 
vessel for approximately two hours. 
The vessel remains idle for approxi- 
mately one hour and is then ready for 
placing on the line. The temperature 
of the dried CO, stream leaving the 
bed is in the range of 60 to 70°. The 
beds are continuously alternated. 

It was realized that for short periods 
each year temperatures normally ob- 
tained by the conventional cooling 
tower method might be above the criti- 
cal, in which case, no condensation 
would appear, The type of cooling 
tower selected, therefore, was an evap- 
orative cooler, The unit selected em- 
ploys two fans separately driven by 
gas engines. These engines also drive 
separate water circulating pumps. The 
fans are 5 feet in diameter, operating 
at 550 rpm. The pumps have a normal 
rating of 700 gallons at 1348 rpni. and 
60-foot head. The fan drive is accom- 
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plished by V belt, the pumps are direct 
connected to the engine. 

Liquid from the high pressure ac- 
cumulator is float-controlled into a 
} x 8-foot vertical vent tank operating 
at 510 psig. Vapor is vented from the 
top of the separator and returns to 
the suction of the final stage compres- 
sor. The liquid leaves this separator 
at 35° F. and enters a second separa- 
tor at 235 psig. The vent vapor returns 
to suction of the second com- 
pression. This separator is 104 inches 
in diameter and 33 feet in length. 
mounted in a horizontal position and 
serves as CO, liquid storage, the tem- 
perature being 10° F. From the 
storage vessel the liquid CO, is float 
controlled into the 3 x 8-foot vertical 


stage 


other raises and lowers the compres- 
sor plunger and boosts the pressure 
being applied to the plunger during 
the compression of the dry ice cake in 
the pressure range of 2200 to 2500 
psig. During the operation of the press, 
liquid initially enters the press where 
flashing occurs and the flash vapor is 
vented from the press chamber at 
approximately 80 psig., which is just 
above the triple point. 

After the press chamber has been 
filled with the required amount of CO, 
liquid, the liquid feed is shut off and 
flashing continues. This requires ap- 
proximately two minutes. This venting 
continues for another minute, during 
which the vent control valve is opened 
wide and the pressure in the press 


CO, Gas to Compressors 


ist STAGE 


Lbs. Hr 


2ad STAGE Sed STAGE 


‘ercent of 
Total 


Percent of 
Total 


Percent of | 


Total | Lbs./Hr | Lbs. Hr. 





Make-up Stream from Extraction Plant 

COs Gas from Ice Presses via Surge Tank 

COs Gas Vent from Liquid COs Storage Tank 

Gas Vent from 150 Lb. W.P. Flash Drum 

Cos Gas Vent from 510 Lb. W.P. Final Accumulator 


5,480 
| 3,520° 


Total 


Horsepower per Day 


* Same (ias 


final flash drum which is constructed 
of stainless steel, having a normal 
working pressure of 165 psig. Flash 
vapors from this vessel return to the 
suction of the second stage compres- 
sion, and the liquid at minus 40° F. is 
piped to the dry ice presses. 

The CO. gas received from the ex- 
traction plant and recycled from the 
dry ice plant is handled by two com- 
pressors. The final design of the plant 
was adjusted to a dry ice output based 
on 100 percent utilization of the avail 
able horsepower ; that is, 600 horse- 
power. The jacket-water of these com 
is cooled by three radiator 
2 total water circulation 
The CO 
gas handled in the compressors and the 
co from the 
well as the quantity of dry ice is show: 


pressors 
units having 
of 600 gallons per minute 


gas vented presses as 


in the accompanying tables 


Dry Ice Presses 

There are three dry ice presses, ea h 
capable of making 18 to 20 tons of 
dry ice per day, The presses are indi 
operated by electric motor 
pumps, there being 
one of which 
and the 


vidually 
driven 
two hvdrauli 


hydraulic 
systems, 
and lowers the 


raises platen 


5.480 
3,520° 
1,985 
1,110 
9,880 


5,480 
3,520° 
1,985 
1,110 


45.31 
29.10 
16.41 

9.18 


24.94 
16.02 
9.03 
5.05 
44.96 


| 60.99 
39.11 


12,005 | 100 21,975 100 


CO te and from Dry ice Presses 


| Percent of 


Lbs. Hr. Total 





Dry Ice from Presses | 51.78 

Vent Loss to Atmosphere Un- 
accounted Loss 

Blowback from Presses 
pressor 


820 
to Com 


} 
4,660 
| 


3,520 


9,000 


chamber decreases to around 40 psig. 
During these two periods, the gas 
vented from the press goes directly to 
the interchanger on the liquid stream 
between the high stage liquid CO, ac- 
the first flash 
drum. Here the temperature of the 
vented gas is raised from 80° F. to 
0° F. and then goes to the CO 
surge drum. The gas from this cham- 
ber goes to the suction of the first stage 
compressor. A flow controller is used 
to prevent the full surge of the vent 
volume from entering the compressor. 


cumulator and stage 


vapor 


At the close of this second period, 
venting through a 
valve for one and one-half minutes di- 
rectly to the suction of the first stage 
compressor until the pressure in the 
is approximately 20 
in the 


continues second 


chamber 


The 


press 


pounds remaining vapor 


chamber is then manually vented to 
air. 

At this time the CO, in the press 
chamber is in the form of a snow and 
is ready to be compressed into the 
cake. This is accomplished by lowering 
the compression plunger and applying 
hydraulic pressure of 2200 to 2500 
pounds on the plunger. This com- 
presses the snow into a cake having 
the approximate dimensions of 20 x 20 
x 10 inches and weighing approxi- 
mately 240 pounds, The cake is now 
ready to be ejected from the press 
chamber, This is accomplished by low- 
ering the platen, the cake following the 
platen out of the press chamber. When 
the platen reaches its lower position 
the dry ice cake is manually pushed 
onto a power driven roller conveyor. 
The platen is then raised, the plunger 
returned to its normal position, and 
the operation repeated. The total 
elapsed time requires about seven 
minutes. 


Sawing and Wrapping 

After leaving the press, the dry ice 
cake travels to a band saw where the 
cake is cut vertically into two equal 
portions; the two halves then continue 
to the end of the conveyor, where an 
automatically controlled device pushes 
the two portions onto another conveyor 
at right angles. Here it passes through 
another band saw. where the cake is 
cut at right angles to the first cut, 
making four cakes of equal size with 
approximate dimensions of 10x 10 x 10 
inches. These cakes then proceed on 
the conveyor to the wrapping table 
where they are wrapped in a heavy 
manila bag, tape-sealed, and weighed 
on an automatic scale. The wrapped 
cake then is placed on another power 
driven conveyor for direct loading into 
the dry ice cars. 


Car Loading 

Specially constructed dry ice rail- 
road cars are heavily insulated and 
are somewhat similar to the standard 
refrigerator car. Dry ice in the pack- 
aged form is placed in the cars, the 
net loaded weight of which is approxi- 
mately 69,000 pounds. 

A dry ice storage bin, 30 x 10 x 5 
feet, insulated with 12 inches of insu- 
lation, has been provided adjacent to 
the scale for the storage of dry ice 
manufactured during the period no 
cars are immediately available. 

A truck loading dock also has been 
provided 
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Simplified Multicomponent 


Fractionation Calculations 


Distribution of 
Split Key Components 


(PART 11) 


RAYMOND V. BAILEY 
and JESSE COATES 


‘he application of Underwood's": * * equations for the 
distribution of split keys at minimum reflux was presented 
in Part I. However, due to the difficulty in selecting a 
proper temperature for the evaluation of relative vola- 
tilities, these equations are unreliable for systems in which 
the relative volatilities of the components vary appreci- 
ably with temperature. Therefore, equations are developed 
in this article for a systematic application of Colburn’s* 
correlation for the distribution of split keys at minimum 
reflux. 

The problem of the distribution of split keys at reflux 
ratios other than minimum and total reflux is also dis- 


cussed. 


Colburn Correlation for Distribution of 
Split Keys at Minimum Reflux: 


For systems containing split keys Colburn? has shown 
& SF} } 


that 


1) = ¥ at minimum reflux 
Ta 
where rm —ratio of the mols of the light key component to 
the heavy key component in the stripping pinch 
ratio of the mols of the light key component to 
the heavy key in the tractionating 
pinch 


¥ — empirical factor defined by equation (lla) 


component 


2) The distribution of the split key is such that the rati 


of the mols of the split key component in the fractionat 


ing pinch to that in the stripping pinch lies between th« 
corresponding ratios of the light key component and 


the heavy key component 


However, for large values of vw, there would be a con 
siderable range of distributions of the split key com 
ponent which would satisfy criterium (2). In addition 
a tremendous amount of trial and error is encountered in 
trying to satisfy both conditions (1) and (2) without a 
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THE PROBLEM in multicomponent distillation of 
determining the correct distribution between the 
bottoms and overhead of components with vola- 
tilities intermediate between those of the key 
components has been handled in the past largely 
by trial and error. In this article methods of 
determining the distribution of these components, 
split key components, with a minimum of trial and 
error are presented. 

In Part | a simplifed method of handling this 
problem at minimum reflux by means of the Under- 
wood equations was presented. The limitations of 
the Underwood equations for the case of varying 
relative volatilities were pointed out. 

In the present article, Part Il, a simplified 
method of applying the Colburn relation at mini- 
mum reflux to the determination of the distribution 
of split key components is presented. 

A study has been made of the distribution of 
split keys which will give the optimum number of 
trays at reflux ratios other than total and mini- 
mum. The distribution of split keys obtained at 
total reflux was found to give a minimum number 
of trays at all reflux ratios except those very close 
to the minimum. 

Mr. Bailey is a graduate student in Chemical 
Engineering and Dr. Coates is professor of Chemi- 
cal Engineering, both at Louisiana State University. 
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straightforward procedure which gives a rapid convergence 
to the true values. 

In an attempt to surmount these difficulties it has been 
assumed that for the key components there exists a linear 
relation of (a—1) versus the ratio of the mols of the 
component in the fractionating pinch to that in the strip- 
ping pinch. In addition, the following equations have been 
developed in order to facilitate calculations. 

For sharp separations of the key components in sys- 
tems containing no components lighter than the light key 
component or heavier than the heavy key component the 
distribution of any intermediate components is given by 


de Mer | a—1 § dix [ «=— m a 
a, an—l1 / Mixyp m-+1 . 
dox m } 
——} 1+ a,—1 4 
7 Moxy [ m-+1 I 
(6) 
M, =Maor 
Mr—=Mie 


a relative volatility with 
component 


respect to the heavy key 
d— mols of a component overhead 
m pseudo ratio of liquid to vapor 


M mols 


Subscripts 
F feed 
heavy component 
heavy key component 
light component 
ight key component 
liquid in feed 
split key « mip 
V — vapor in feed 


A good first approximation for the distribution of split 
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keys for any system may be obtained by the application of 
equation (6). 

By rearrangement of the equations of the operating lines 
at the pine hes 


NOMENCLATURE 


Correction factor 

Mols of a component in the overhead 
- Total mols of overhead 

Equilibrium constant 

Mols of a component in the liquid phase 
Total mols of liquid downflow in tower 
Mols of a component (liquid plus vapor) 
Pseudo ratio of liquid to vapor 

Heat required to convert one mole of 
feed to saturated vapor divided by 
latent heat of the feed 
Mols of reflux per mol of 
Ratio of mols of light key component to 
heavy key component 

Number of equilibrium steps 

Total mols of vapor upflow in tower 
Mols of a component appearing in the 
bottoms 
- Mol fraction of a component in the liquid 
phase 

Total mol fraction of a component (liquid 
plus vapor) 
- Relative volatility of a component 
respect to the heavy key component 
- Empirical factor defined by equation (lla) 
Defined by equation (1) and has a value 
between the relative volatilities of the key 
components 


the 
the 


»verhead 


with 


Subscripts: 
av Average 
D Overhead 
- Feed 
Feed tray 
Heavy component (volatility less than that 
f the heavy key component) 
Heavy key component 
Light component (volatility greater 
that of the light key component) 


than 


Liquid in feed 

Light key component 
Stripping section 
Minimum 
Fractionating section 
Split key component 
Top of tower 
- Vapor in the feed 


Superscripts: 


*— Denotes uncorrected values 


where K — equilibrium constant. 
1— mols of a component in the liquid phase 
L — total mols of liquid downflow in tower 
V — total mols of vapor upflow in tower. 
w — mols of a component appearing in the bottoms. 


Subscripts 
m — stripping section 
n — tractionating section 


The empirical factor, ¥, in Colburn’s correlation is 


given by 
Seles 


~(L. — Seih,) (Lm — Zeamale,.) 


¥ (lla) 
where c; and cy are correction factors given in graphical 
form in Colburn’s article 


In many cases no serious error is encountered if the 
correction factors c; and cy, are taken as unity. The ex- 
pression can then be written in a more convenient form. 


L. Le 


Zh... — we 
(La — 2h.) ~ (11b) 


>| 8). 


) is obtained of a necessity in the calcula- 


where ( Vv Kes 


tions of the pinch compositions. 

By noting that the mols of all components in the pinches, 
except the heavy key component in the fractionating pinch 
and the light key component in the stripping pinch, change 
only slightly with reflux ratio and that y is practically 


constant 


F, + V(F,)? + 4Fy 
> 


l'ax, 


and I’ix,, = ln, — Fs 


where F,; (Inst, + 2In,,,) — { lix,, + 21,,.) — Mi 
F, 


Superscript (") denotes values corresponding to assumed 


= (Iia,) (Inatgn) 


V alues of d, 


The correction in the mols of the split key overhead in 
order to meet the criterium of a linear relation for the key 
components of (a@— 1) versus the ratio of the mols of 
the component in the fractionating pinch to that in the 
stripping pinch is then given by 


Fiw’, — d's 


1+F.+ F, ( — ) 


nk T I'nx,, 


Ad. = 


where F, 


(72) 


' —(¥E) 
L a 
The correspondingly corrected mols of the heavy key 
component in the fractionating pinch, light key component 
in the stripping pinch, liquid flow in the fractionating 


. os ° r 
pinch, and minimum reflux in order that - be qual to y 
° 


are 
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= F, (Ads) 
1 Zu ==) 
ne) y 


lit = Vie + > 
=) 


lax, = I'nx, o_ 


(17) 


> L. 

na “Wy aad en: 
Even though the list of equations appears quite lengthy 

and complicated, it should be noted that the expressions in 

most of the equations are obtained in the process of cal- 

culating the pinch compositions and that the calculations 

proceed quite rapidly, 


Application of F quations 


By use of equation (6) and approximate relative vola- 
tilities a first approximation of the split key distribution 
is obtained. A minimum reflux \@tio is then assumed such 
that the temperature of the stripping pinch is slightly 
greater than the temperature of the fractionating pinch, 
the temperatures being obtained by means of equations 
(7b) and (8b). After applying equation (9) to all com- 
ponents lighter than the heavy key component and equa- 
tion (10) to all components heavier than the light key 
component the value of y is obtained from equation (11). 
A first approximation of the mols of the heavy key com- 
ponent in the fractionating pinch and the light key com- 
ponent in the stripping pinch is obtained by means of 
equations (12) and (13), respectively. Then, from the 
application of equations (14), (15), (16), (17), and (18), 
corrected values of the distribution _f the split key com- 
ponent, mols of the heavy key component in the frac- 
tionating pinch, mols of the light key component in the 
stripping pinch, liquid flow in the fractionating pinch and 
minimum reflux ratio are obtained. Using this new value of 
minimum reflux ratio and equations (7a) and (8a) to 
determine the temperatures at the pinches, the preceding 
calculations are repeated until the desired convergence is 
obtained. For most purposes the second trial gives suffi- 
ciently precise results. 

The method is illustrated for constant volatility and for 
varying volatility by the same illustrative examples which 
were solved by Underwood’s equations in Part I. 


Illustrative Example III 


As an example of the application of Colburn’s correla- 
tion to a system of constant relative volatility, the following 
problem will be used. 





Compenent 





A 
B 
( 
D 
E 
F 














* From equation (6). 

Feed is saturated vapor. Components C and D are split 
keys. 

Approximation of distribution of C and D by equation 
(6) 
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O—15_ 

100 — 15 

m/(m + 1) = —.1765/(1 — .1765) = — .214 

(20) (0.7) [2 + (.214)(.3)] 
(1.7) (1.0) 


(20) (.3) [2 + (.214) (.7)] 
(1.3) (1.0) 


It may be noted that for this sharp separation of the 
key components that 


(“* ). —i=e—1 and 1—(“F) 


m= — .1765 


do= 17.0 


dp = 9.96 


Fractionating Pinch 
| (VK/L)—1 | le 
5.0 
| 150 
24.3 
33.2 
lox 














775+lan 
SS 





Assume L, = La = 110 


110 | 110 
Then ¥ = 19 —5 | 1100 —15)78 
F, = 98.7 —77.5—0=21.2 
", = (15)(30) = 450 


21.2 + V (21.2)* + (4)(450)(1.15) _ 35.65 
2 


= 1.15 











‘ay = 35.65 — 21.2 = 14.45 


Then Fie = (15/14.45) (.7/.15) [1.15 — (.7) (.15)] = 5.06 
Fip = (15/14.45) (.3/.35) [1.15 — (.3) (.15)] = .985 
Fio= 1/.7 + 1/.15 = 8.10 
Fa = 1/.3 + 1/.35 = 6.19 


Then by equation (14) 
ih __ (5.06) (3) —17 

1 + 5.06 + (8.1)(17)/50.1 
(.985) (10.04) — 9.96 


1 + .985 + (6.19) (9.96)/50.1_ 
By equation (15) 
log = 35.65 + 


Ady = 


_.2+.01 
1 + (14.45/35.65) 
By equation (17) 

Le= 77.5 + 35.8 — (.2/.7) — (.01/.3) = 113.0 
By equation (18) 
Ru 113.0 

56.96 — .21 
de= 17.0—.2= 168 
dp = 9.96 — .01 = 9.95 


—- = 358 


-= 1.99 


Further corrections are not essential since there was such 
a small change in the distribution of the split keys. 


Illustrative Example IV 


As another example of the application of the Colburn 
correlation the following depropanizer problem will be 
used 























* First approximation from equation (6). 





q 69 
Tower pressure = 200 psia 
Equilibrium data from nomograph by Scheibel (5) 
Assume Rwy = 0.75 
Then Kax,, = 0.75/1.75 = 0.428 by equation (7b) 
Temperature of fractionating pinch = 196 F 
Use 196 F. as temperature to evaluate @’s for equation (6) 


Kiee 


2.16 


Then by application of equation (6) 
69 — 12 - 
m L 2.71 


31 10 


FRACTIONATING PINCH 


VK 


From equation (16) 
29 » 
lin, = 9.67 + (2.71) (1.7) 


1 + (16.13/9.67) 


11.40 


From equation (17) 
La = 14.94 + 13.25 + (1.7/1.22) = 29.58 
From equation (18) 
Ru = 29.58/(37.9 + 1.7) = 0.746 
Using Ru 746, des = 14.7 for next trial 
La = (.746) (39.6) = 29.6 Lm = 29.6-+ 69 = 98.6 
Va = (1.746) (39.6) = 69.2 Va = 69.2— 31 = 38.2 
426 (L/V)m = 2.58 
[1 + (.2/13.25)](.426) = 434 Temp. =197 F 
{1 — (.3/11.4)](2.58) = 2.51 Temp. = 222 F 


(See tabulation immediately below.) 


[ STRIPPING PINCH 
VK VK VK 
L 





(2.21)(4.05) ¢ 15.0 371 


+ 0.2 [14 (2.71) (2.21 — 1) ]k=130 
30 3.71 ) 


20 


(33)(1.21) § 147 [ ses — {271015 08 — 231) ] 


7.9) 84 L. 28.4 + 69= 97.4 
(37.9) 66.3 Ve 66.3 31 35.3 
Ve 428 Temperature = 196 F 
Vv 


"14 


la = 2.75 Temperature = 237 


(See tabulation immediately below.) 


16.34+lnce 


29.6 98.6 

29.6 — .66 | 98.6— (1.5/.217) 
84.5 — 16.34 — 69 = —.84 
(3.625) (38) = 138 


—.84 + Vv (.84)* + (4) (138) (1.10) > 


11.88 


(1.22/4.05) (.10)] 





(.672) (18.3) 14.7 

1 +- .672 +- (2.63/24.6) (14.7) 
(2.63) (.74) 
(12.72/11.88) 
2.63) (.74) 

1 + (11.88/12.72) 


16.34 +- 12.82 (7 22) 


11.88 + 
12.72 


28.59/(39.6 7) 734 
14.7 74 13.96 
Repeating the calculations again 
Ru = 0.740 
dee 14.04 


Distribution of Split Keys for Other Reflux Ratios 

For any reflux ratio there is an optimum feed tray loca- 
tion or ratio of the key components at the feed tray which 
will give a minimum number of trays for that reflux ratio 
and a given separation of the key components. For a sys- 
tem containing split keys it is necessary to specify the 
distribution of the split keys between the overhead and 
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TABLE 1A 


Comparison of Valves of Ry and d, at Minimum Reflux 


FEED COMPOSITION 
PROBLEM | an | 


RELATIVE VOLATILITIES 


ae 





ws 


tote po bo nets 


1 
1 
1 
2 
1. 
1 
1 
1 


fi 


te 














*S: +s 


In all cases only a trace of the light key component appears in the bottoms and only a trace of the heavy component appears in the overhead 


TABLE 18 
Comparison of Valves of Ry and d, at Minimum Reflux. 


UNDERWOOD EQUATIONS 
PROBLEM ds 


| 
| 
| 


COLBURN CORRELATION TRAY. CALC. 
- — . Equation 6 — —— 
ds | ds ds Rm 





~~ One wn 





| 
| 
1 tae = | 


bottoms before tray calculations can be made. This is in 
effect a specification of the feed tray location or ratio of 
the key components at the feed tray since there is only 
one point at which the concentrations of all components 
can be matched after the distribution of the split key has 
been specified. Thus, it is necessary to use trial and error 
in the distribution of the split keys until the concentra- 
tions can be matched ut the optimum feed tray location 
if the optimum number of trays is to be obtained very 
precisely. 

It has been general practice to distribute the split key 
by means of the Fenske equation for total reflux 


dix | Wox [ ds Wok | 
l - lo : 
~~ [ Wil dex ] es Ws dax 


log @:x log @ 
required at 


(19) 


Where S—number of 
reflux 

rhe relative volatilities are geometric means of the 

values taken at the condenser and reboiler 


theoretical steps total 


and to use this distribution for al] other reflux ratios, How- 
ever, no study has been made previousy to determine if 
this is an optimum distribution. 

Thus, we have two points where the distribution of the 
split key can be determined; total reflux and minimum 
reflux. Usually these two distributions are considerably 
different. In an effort to determine if the distribution of 
split keys for optimum trays at reflux ratios other than 
minimum or total was intermediate between these two 
extremes the data in Table 2 was compiled by tray to tray 
calculations. From this table the following observations 
can be made: 

1) For all practical purposes the distribution of the 
split keys at total reflux will give an optimum num- 
ber of trays for all reflux ratios except those which 
are extremely close to the minimum. 

2) Using the distribution of the split key at total reflux, 
the ratio of the key components at the feed tray 
matches with fair precision the optimum ratio of 
the key components as given by the equations of 
Scheibel and Montross (6). 

The above observations may be utilized to obtain reli- 

able product compositions and optimum feed tray loca- 
tions. 


10.98 
13.02 
13.4 
18.1 
13.30 
10.7 


1.24 


11.0 
2.085 


12.9 


ds2\ 








An illustrative example of the calculation of the dis- 
tribution of a split key at total reflux follows. 


Illustrative Example V 


Determination of the distribution of a split key com- 
ponent at total reflux. 





Mols Feed — 





C 
c 
C : 
Cc. *20.0 
C 29.8 
Cc i 12.0 








is 


© Assumed 
Tower pressure = 200 psia. Equilibrium constants from 
nomograph by Scheibel (5). 


4/K 


Ger ~ VaT aw 


18 
1.89 | 
10.58 5 33 | og 3.93 5.06 
23.6 2.62 1.892 

95 . | 1.00 


37.29 | 63.19 


By equation (19) 
log (14.7) (29.8)/(.3) (.2) 
log 5.09 


log ( des/ Wes) (29 8/.2) 
log 2.22 ‘ 
Phen de/Wee = 
Wa = 


des 


Discussion of Parts I and Il 


For the purpose of obtaining a comparison between the 
results, at minimum reflux, of the application of the Un- 
derwood equations and the Colburn correlation, as pre- 
sented in this article, to the determination of Ry and d,, 
Tables 1A and 1B were prepared. 

The results in Table 1B for the Colburn correlation 
were obtained by neglecting the correction factors in the 
y term. In general, this is permissible without appreciable 
error if the relative volatility of the light components does 
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not approach that of the light key component and the rela- 
tive volatility of the heavy components does not approach 
that of the heavy key component. 

In problem (3) if the correction factors, c, in the y term 
has been used the value of Ry = 2.23 and d, = 13.56 
would have been obtained. Thus, the minimum reflux 
value has been improved, but the distribution of the split 
key has become more divergent from the correct value. 

A further discrepancy is noted in problem (6). If, with 
this system, the relative volatility of the light component 
is varied from © to 2 the distribution of the split key 
starts at 11.14 (for a== ©), falls to a minimum of 10.94 
at @ 3.0 and then rises again to 12.5 at a= 2.0. This 
variation may be followed by the equations of Underwood, 
but if the Colburn correlation is utilized there is a con- 
tinuous decrease in d, as a varies from © to ax. 

The above discrepancies are explained by the fact that 
Colburn’s correlation is no longer accurate when the rela- 
tive volatility of the light or heavy components approach 
that of the light key or heavy key component, respectively. 

However, this is not a serious limitation since it repre- 
sents an extreme case and in many cases can be overcome. 
For example, if in an isomeric separation such that 
@, — anx, the mols of the heavy key component overhead 
may be sufficiently large that the heavy component may be 
considered as a split key which lies outside of the relative 
volatility limits of the specified key components. 

In the depropanizer problem, illustrated by both methods 
of calculation, the serious limitation of the Underwood 
equations may be illustrated by the fact that there is a 
20 percent deviation between the minimum reflux obtained 
if the values of a@ atthe fractionating pinch temperature 
is used and the corresponding value obtained by using a at 
the temperature of the stripping pinch. By using a,,, as in 
the illustration, there is 7.5 percent difference between the 
value of Ry obtained anc that determined by the Colburn 
correlation. Thus, for cases in which there is appreciable 
variation of the relative volatilities, the proper feed tray 
temperature at which to evaluate the relative volatilities 
for use in the Underwood equations becomes of primary 
importance. Since the feed tray temperature must lie be- 
tween the two pinch temperatures, arithmetic average 


values of a’s taken at the pinch temperatures is recom- 
mended. 

It may be noted that the application of Underwood’s 
equations to split keys is analagous to calculating different 
pinch compositions using the Colburn correlation. This 
suggests that the values of relative volatility should be 
evaluated at different temperatures for each value of ¢. 
Further evidence of this is obtained from the depropanizer 
problem illustrated. If the same set of average relative 
volatilities are used by both methods the results are almost 
precisely identical. However, having obtained Ry and d, 
by the Colburn correlations as illustrated, there is no one 
temperature which permits the checking of Ry and d, 
simultaneously when Underwood's equations are used. This 
check can be obtained only by using different temperatures 
for the evaluation of each value of *. For example, if the 
value of ¢ for a,x>¢>a, is evaluated at the temperature 
of the stripping pinch and the value of ¢ for a,>?>ax is 
evaluated at the temperature of the fractionating pinch, 
then Ry == 0.74 and d,= 14.4 which is a much better 
check with the Colburn correlation. No other examples were 
tried, however, to see if this is a special or general phe- 
nomena. 

The fact that the distribution of the split key is such 
that the ratio of the mols of the split key component in the 
fractionating pinch to that in the stripping pinch lies be- 
tween the corresponding ratios of the light key component 
and the heavy key component has been verified by numer- 
ous calculations. The assumption that these ratios are pre- 
cisely linear with respect to (a — 1) has not been verified. 
However, the assumption of a linear relation represents 
the average results with good accuracy and permits the 
use of values in the equations developed which are of a 
necessity determined in the calculation of the pinch com- 
positions. Further, in most cases a very precise distribution 
of the split key is not essential for the determination of 
a good value of minimum reflux. For example, if the cal- 
culated mols of the split key overhead is greater than the 
true value, the calculated values of L, and D are both 
greater than the true values and the ratio, Ry == L,/D, 
tends to remain constant. 

A qualitative representation of the optimum mols of 


TABLE 2 
Tray Requirements and Ratio of Key Components on Feed Tray for Different Distributions of a Split Key 


PROBLEM 
1) ik 


‘ 
hk 


T = 


ds at 
Total 
Reflux 


| Cale 
Tr opt 








24.5 2. 77 85 
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OPTIMUM d. 





_ TOTAL REFLUX 


MIN. REFLUX 





-—-—— — = = oa 








FIGURE 1 
Mols of a Split Key Overhead for Minimum Trays. 


a split key overhead is shown in Figure 1. It is seen that 
the optimum mols of the split key component overhead 
very rapidly approaches the distribution at total reflux as 
the reflux ratio is increased above the minimum. 

It may be noted in the depropanizer problem that the 
same number of trays was obtained using the distribution 
for minimum reflux as with the distribution for total 
reflux. Actually this is not quite correct, but for this 
problem the distribution of the split key wasn’t sufficiently 
critical to show up in the tray calculations. 

Even though Table 2 is not very extensive, the con- 
clusions, which have been made on the basis of the results 
tabulated, can be accepted without appreciable doubt for 
the following reasons: 

1) Since a minimum number of trays is obtained at total 

reflux, it is not unreasonable to expect the distribu- 
tion obtained at total reflux to give a minimum num- 
ber of trays at other reflux ratios. 
The problems in Table 2 were selected such that 
they represent extreme cases; i.e. for most problems 
encountered the distribution at minimum reflux and 
total reflux will agree closer than for the problems 
given in Table 2. 
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Conclusions 


Either the Colburn correlation or Underwood's equa- 
tions may be used to obtain the distribution of split keys 
and minimum reflux. For a poor separation of the key 
components and constant relative volatility the equations 
of Underwood are less time consuming. For a sharp sep- 
aration of the key components and constant relative vola- 
tility the time required for calculation is about the same 
for both methods. For cases in which the relative volatility 
is not constant the Colburn correlation is more reliable. 

The distribution of split keys at total reflux may be 
obtained by means of the Fenske equation. 

For any reflux ratio between the minimum and total 
the optimum distribution of split keys is very near the 
value given by the Fenske equation for total reflux. 
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Right: Work is being pushed on sixth tetraethy! 
lead unit which will be in operation before 1949 
closes. The seventh will be finished in late 1950 


Left: New refrigeration unit, believed largest of 
its kind, can cool 24 million gallons water daily 
by process involving creation of vacuum by use 
of steam jets. Right: A fourth new plant for 
ethyl chloride production, shown being con- 
structed here, will be completed next summer 
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problem of expansion becomes greater. 

. ier a . . ; During the early 20’s and before, 

THE SUCCESS of heat insulation installations used with process equip- the standard equipment around refin- 
ment is dependent upon many factors. Principal requirements are the eries were horizontal shell and coke 
choice of materials suitable for specific applications, the adequate stills with a few small towers. The in- 
design of mechanical details for attachment, expansion provision, and —— paar a - —_— 
weatherproofing, and the workmanship of the insulation craftsmen. In hehdin, 08 eieenia aes Se 
this article some of these problems of mechanical design are discussed | asbestos fiber sheets, and occasionally 
in detail, and especial attention is given to the avoidance of major 
cracks in insulation through adequate provision for thermal expansion. 








Expansion Problems in Heat 


Insulation of Process Vessels 





ELBERT R. SITTON 
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| * CAN be truly stated that the ex- damage to insulating materials than 
pansion of heated vessels and the fail- all other causes combined. With oper- 
ure to provide for this expansion when ating temperatures staying high, and 
applying insulations has caused more with vessel sizes becoming larger, this FIGURE 1 
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“when insulotion is Of The Supported 
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Occur At These Points. 
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3” insulation 


Rain Enters Through Crocks in _——E [2 


insulotion And At Expansion 
Joints. As It Comes into Contoct 
With The Hot Shell Steom is 
Formed Which Agoin is Con- 
Gensed into Woter As It Comes 
into Contoct with The Cooler 
Side Of The insulation As Shown 
By Arrows. 


rack in insulotion 
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Only Minor Strees On insulotion 
/ Bt This Pipe Connection 





























Expansion Joint And Support Ring 








FIGURE 2 ; FIGURE 3 
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FIGURE 4 


rockwool blankets, Also, monolythic 
applications were used extensively on 
the heads of stills. The standard finish 
consisted of two or more coats of fin- 
ishing cement reinforced with poultry 
netting and trowelled .o a smooth 


Figure 5 
Expansion space to be allowed between tower shell and insulation for various diameters 
and temperatures. 





Dia. of Tower 


300" F. | 400". | 00°F. ovr. | 8. | soo v. 





oe | 
05" 
06" 


07" 


Weatherproofing in those days con- 
sisted of a coat of asphaltic concrete 
primer, followed by one or more brush 
coats of a fibrous enamel compound 
composed of cut-back asphalt and as- 
bestos fiber. This weatherproofing 


kage 


: 











hide the numerous cracks that ap- 
peared in the insulation beneath. When 
the vessels were at their top operating 
temperatures, it was a never-ending job 
to point up these cracks with a heavier 
trowelling mixture of cut-back asphalt 


surface. dried out to a thin skin and failed to and asbestos fiber. This work was 


Wood Strips Of Desired Thickness Are 
Pieced Behind insulation Blocks For 
Mointaming Expansion Spoce. The Strips 
Are Slipped Up For Each Succeeding 
Ring Of Blocks. Piece Strips 18" To 24” 
ac. When Curved Segments Are Used- 
And Behind Eoch Block When Fict 
Biocks Are Used 


Ropes Of Desired Diameter Are 
Ploced Around Tower, Before 
Applying Blocks, For Mointain- 
ing Expansion Spoce The Ropes 
Are Mowed Up For Each Succeed- 
ing Ring Of Blocks 











Wires Or Bonds 


Apply Coot Of insulating Cement 
Before Moving Up To The Neat Ring 
When Fict Blocks Are Used 











+— Apply Coct Of insuloting Cement 
Before Moving Up To The Neat 
Ring, When Fiet Blocks Are 
Used 


FIGURE 7 
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1" Expansion Space Pocked With Loose 
Mineral Wool Or Similar Moterial 


| : ieee Pipe 
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Asbestos Cloth Weotherproofed With Two 
Coots Of Fibrated Asphalt Paint 


I" Expansion Spoce Packed With Loose Mineral 
Wool Or Similar Moteriol 
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LX Exponsion Joints Packed with ~ /Pottern Fer Cutting 
Loose Mineral Wool Or Similor , / Asbestos Cloth 
Material F Sealing Strip 





Asbestos Cioth Weotherproofed with 
Two Coats Of Fibrated Asphalt Paint 





Emulsion Weatherproofing 








promptly annulled when the vessel was Above, Left 
cooled down for coke removal or re- FIGURE 10 
pairs, for severe buckling would ap- 
pear in the insulation caused by the 
contraction of the shell. The buckling Above, Right 
made other repairs necessary when FIGURE 11 ccnanedl ae ore 
large sections of the finish became Round Bor Welded 4 From Angie Rings 


loose and scaled off. Te Angie Lugs Which By Tie Wires Through 
Are in Turn Welded Hotes Punched in Some 


Te Tower. 


Days of Small Towers 


In the middle 20’s small-sized towers, 
as we know them today, became stand- 
ard equipment. Among the new insulat- 
ing products of these years we find the 
emulsified asphalt products which are 
today manufactured under various 
trade names, and are applied in heavy 
trowelled coats over the insulation as 
a weatherproofing. It is well to bear in a 
mind that this exc ellent material does FIGURE 13 
not eliminate cracks in the body of the 
insulation, but does have sufficient x * 
“stretch,” for a long period to main- 
tain an unbroken coating, provided the 

















individual cracks are not large. It 
served its purpose well during these 
days of small towers and vessels. 
Today with the trend toward larger 
i" Expansion Joint Packed With Loose Mineral Wool and larger towers, the expansion prob- 
Or Similer Moteric! lem becomes more acute. For instance 
a tower 16 feet in diameter, erected 
and insulated during 80° F. weather 
Two 6” Wide Strips Of Galvanized Iron Or Aluminum temperature, will expand approxi- 
Lapped 2" Min. And Secured At Top And Bottom mately 314 inches in circumference 
With Steel Bands And With Tie Wires Through when an operating temperature of 
Punched Holes And Poultry Netting. Emulsion 725° F. is reached. This means that if 
Weotherproofing Seals Over Edges Of Metal. the recommended thickness of 3 inches 
mineral wool, rock wool or similar 
type blanket insulation is used and is 
securely banded in place, the thickness 
will be reduced to 21% inches, through 
the crushing action of the expanding 
shell, Efficiency is lost through both 
the increased density of the material 
and its reduced thickness. If the insula- 
tion is the rigid block type, the joints 
will open for a total of 314 inches, 
exclusive of any shrinkage of the ma- 
FIGURE 12 terial itself, Due to obstructions such 
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Suspension Strap And 
Sliding Attachment 











ay 
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} 
— Angle Lugs Welded To Tower 


+— Wenger Strops Bolted Or weided 
To Lugs 
Bionket Type insulotion ts Tie 
Wired Through Leth To Streps 


Te Neat Row Of Lugs 


To 16 


12 


I" Or 2° Mesh Golv. Poultry Netting 


Coot (wet) Fibroted Emulsion 


Insulation Line 





Biock Type insulction is Tie Wired 
To Strope At Bonds Or Wire Loops 


Morotythic Type insulation ts Tie 
Wired Through Netting To Strops 


Bienket , Block Or Monolythic 
}-— 4° evlotion Or Finish Coment 


- §* coat (wet) Fibrated Emutsion 


Te Tower 


The Sheets Are Tie Wired To 
Streps Through Holes in Top Edge 


ol 7 7 at 
—_r Pt When Metco! Shecthing is Applied 


FIGURE 15 


=~ Wetec! Screws in Hor: zonto!l Lops 


Ree 


FIGURE 14 


as welds, ladder supports, pipe connec 
the crack openings are not 
distributed evenly around the vessel, 
which results in some being up to %x 
The sizes of these large 


tions, ete 


inch in width 
cracks place severe strains on the emul- 
sion weatherproofing. Due to escaping 
heat through the cracks, the elasticity 
of the lost and visible 
cracks appear at these points. It is easy 
to locate the cracks before they appear 
taking tem 
perature readings across the surface. 
Figure | cracks 
occur. If the insulation is of the mono 
lythic or mineral wool block types, the 
joint openings and crushing of the ma 
terial are about equally divided; and 
the insulation will have less crushing 
than for the blanket types and 
crack openings than for the rigid block 


emulsion is 


through the emulsion by 


shows how these 


less 
types 


Cracks Are Costly 


Considerable heat is lost through 
cracks and the damage to the equip 
ment and insulation is quite costly 
This is caused by entering and 
saturating the insulation. As the water 
penetrates to the heated shell it he 
comes steam and rises up through the 


rain 


insulation, thereby setting up an end 
less chain of alternate condensing and 
vaporizing until the final exit is made 


at a much higher point. During this 


> Fiet Turned Bock Seom At 


\ Verticel Joint 


prot ess, corrosion occurs to the steel 
wire, netting, lath and bands securing 
the insulation and the vessel itself. In 
time this corrosion becomes of major 
importance, Block insulation loses its 
strength also. causing sagging and 
buckling. 

Figure 2 shows how the vaporizing 
and condensing action progresses. In- 
sulation on vessels operating at the 
temperatures is the least af- 
fected, as the moisture is driven off 
faster; while the material on vessels 
operating at the lower temperatures is 
affected more, due to the greater length 
of time required (several days in some 
instances) to drive off the moisture 
after a hard rain. Insulated vessels that 
are taken off stream should have all 
cracks in the insulation thoroughly 
sealed immediately by competent work- 
men. Faiiure to do this has 
heavy damage to many plants made 
idle after the war’s end. The last of 
these plants inspected by the writer 
had a condition not unlike one in which 
the equipment is stored in a trench 


higher 


caused 


and kept constantly covered with wet 
earth, because the insulation had be- 
come so thoroughly saturated, 


Flashed Expansion Joints 
Flashed insulation expansion joints 
at the insulation support rings are ef- 
fective in providing for linear expan- 


Welded To Tower 


| _——~ Expansion Spoce 


_— 3/4" Stee! Bonds Doubled 
Around Tower insulation 


~~~ Hanger Strop Welded To Top And End Of Pipe 
For Suspending Second Course Of Glects Or Blankets 


————— Hanger Strap Welded To Bottom Of Pipe For 
Suspending First Course Of Blocks Or Blankets 


Honger Strap Welded To Top And End Of Pipe 
For Suspending Single Course Of Biocks Or Bionsets 


3/4” Stee! Bonds Doudied Around Tower insulotion 


("Entre Strong Pipe Sides On Bor 


Insuletion Line 
7/8" Round Bor Weided 


sion of the vessel. However, they fail 
to take care of the points where pipes 
and supports welded to the vessel 
cause cracks in the insulation, as shown 
in Figures 3 and 4. 

Due to their resistance to corrosion 
the present trend is toward the use of 
stainless steel and monel bands, wire, 
and netting, in lieu of the galvanized 
steel materials. However the use of 
these will not in itself eliminate cracks 
in the insulation, It becomes obvious 
that, in order to obtain the maximum 
efficiency and life of the insulation it 
is necessary to prepare correct details 
and specifications and to have capable 
supervision while the work progresses. 

A few of the writer's ideas in regard 
to details are shown in this article. 
First. it is necessary to know how much 
a tower will expand in circumference. 
in order to allow the proper space be- 
tween the shell and insulation for this 
expansion. Figure 5 is a chart showing 
the spacing required for various sizes 
of towers at different temperatures 
These are based on an 80° F. weather 
temperature during the installation of 
materials. 

Figure 6 shows a simple method for 
obtaining uniform spacing by the use 
of 48-inch long wooden strips of the 
correct thickness. As the first ring of 
blocks is applied around, the strips are 
placed between the blocks and the 
shell. After these blocks are secured by 
wires or bands, the strips are slipped 
up to accommodate the next ring of 
blocks; and the operation is repeated 
for each succeeding ring. If curved 
block segments are used, the strips are 
used on from 18- to 24-inch centers: 
as the segments readily stay in place 
in relation to each other. If flat blocks 
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Anchor Insulation Permanently To Angie 
iron At Center Point Only Of This Section 
To Force Expansion Evenly At Each Joint 


Lugs Or Nuts 
For Securing 


























Heac Wires 


insulation 














— 


Exponsion Space 


CROSS SECTION AFTER SPACER 
STRIPS ARE REMOVED 


are used, it is necessary to place a strip 
behind each block and to trowel a coat 
of insulation cement over the ring of 
blocks before slipping the strips up 
for the next ring. Another method is 
shown in Figure 7, where a rope of 
the proper diameter is placed twice 
around the shell and moved up for 
each succeeding ring of blocks. 

Figures 8, 9, 10 and 11 show details 
for expansion joints around pipes and 
supports. 

Figure 12 shows a simple and prac- 
tical type of expansion joint at the 
support rings, or lugs. 


Suspended Method 

Blanket type insulation gives the 
best results when suspended from sup- 
ports welded to the shell. Figure 13 
shows an application of this type 
wherein the tie wires are passed 
through the blanket lath and around 
support rings welded to lugs, which 
are, in turn, welded to the shell, These 


ij ebruar y, 19 49 


Expansion Space 


i" Packed Expansion Joint Flashed With 
Two Strips Of Light Metal With Turned Edges 


Wires For Securing insulation To Heads 
Or Ends Radiate From Lugs Or Nuts 
Welded To Shell On 2-0" Dio. Circle 
Balance Of Area Is Left Clear For Ex- 


pansion. 


FIGURE 16 


support rings are placed on 8-foot 
centers for heavy blankets and on 12- 
foot centers for light ones. If spacing 
is greater than these distances, danger 
of the tie wires tearing through the 
lath is evident, 

Figure 14 shows an' improvement of 
the susupended method, and is suitable 
for all types of materials. This method 
is known as “swing-it” (U, S. Patent 
2,206,680) and consists of hangar 
straps extending down from support 
rings or lugs. The insulating material 
is secured to these straps along the en- 
tire length, which distributes the load 
evenly. The straps also furnish excel- 
lent supports for galvanized iron or 
aluminum sheathing, if desired. The 
straps stand away from the shell a 
distance equal to the thickness of the 
insulation plus the required expansion 
space. Angle lug supports are preferred 
to continuous angle rings, as they re- 
duce both costs and heat losses. The 
lugs are spaced on approximate 24- 
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inch centers around the tower, and on 
approximate 16-foot centers vertically. 
Where the expansion space to be main- 
tained is less than 14 inch, the lugs are 
of simple design, with the straps either 
bolted or welded to them. Where the 
expansion space is 14 inch or more, a 
slip type lug is recommended, such as 
shown in Figure 15. 

For insulating horizontal tanks, as 
shown in Figure 16, the means of se- 
curing the desired expansion space 
around the tank is the same as for 
towers; that is, by using spacing strips 
of wood or spiralled rope. 

On tanks 6 feet in diameter and 
larger, angle irons are welded to each 
side of the tank and terminate about 
18 inches from each end. Stopping of 
the angles at these points enables the 
expansion spaces at the ends to be dis- 
tributed evenly around when the head 
insulation is fitted. The size of the angle 
should be 1% inch less than the thick- 
ness of blocks or blankets. 
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Goodbye Smog! 
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al , o "Cos Sh: Construction details of the Hancock Chemical Company's new plant near 
Long Beach, Calif., are pointed out to Dr. Louis C. McCabe, director of 
Los Angeles County's Air Pollution Control District, by W. T. Hancock 
vice-president of The Hancock Oil Company of California and head of 
the new organization. Looking on at the left is Hugh J. Gribben, plant 
manager and supervisor of construction. The plant's No. | converter is at 
the left, the sulfur scrubber is in the center, and the No. 2 converter 


looms at the right 


! using 


takes place in an ary burner 
ted amount oi 
amount of 
tapped off ve 
which of Final conversion t quid elemental 
sulfur takes place ima ¢ atalyst filled 
converter. Reaction takes place at about 
2-4 psi.; only product in addition to sul 
phur is water, which pases off as a 
vapor mingled with unused HS and 
SO;. These gases are run through a sex 
the new Hancock ond cyclone auxiliary burner and con 
Chemical Company verter, and into a scrubber, whe I 
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, stack. Liquid sulfur is collected in an 
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GENERALIZED correlations of the isothermal effects of pressure on 
entropy and enthalpy are presented with comparisons of calculated 
and observed values of these properties for single and multicomponent 
hydrocarbon systems. Calculation by other generalized correlations are 
included in this comparison, which is made for ten pure hydrocarbons 
and five hydrocarbon mixtures. Where specific entropy and enthalpy 
data are not available, these generalized methods are recommended. 
In addition, these charts are convenient for making “first-approxima- 
tion” calculations in cases where rigorous but tedious methods can be 
used. These generalizations are not recommended for use in developing 


Mollier diagrams. 


Applications of Thermodynamics 


To Hydrocarbon Processing 


PART XVi—Effects of Pressure on Enthalpy and Entropy 


WAYNE C 


EDMISTER 


r of Chemical Engineering, Carnegie Institute of Technology, 
Pittsburgh 


I, THE previous installment the 
three methods of determining the iso- 
thermal pressure corrections to the en- 
thalpy were discussed. Two of these 
methods. i.e. experimental adiabatic 
and isothermal] throttling, are applic- 
able only to the enthalpy and not the 
entropy. The other method, i.e. calcu- 
lations from P-V-T data, may be used 
for both entropy and enthalpy. These 
calculations from P-V-T data may be 
made graphically from large scale 
plots of the compressibilities or vol- 
ume residuals or they may be made 
analytically from an empirical equa- 
tion of state fitted to the P-V-T data. 
With precise P-V-T data the use of an 
equation of state plus graphical resid- 
uals, to get the full benefit of the 
data, will give the most reliable results. 
Where P-V-T data and/or equations 
of state are available on individual 
hydrocarbons and their mixtures, this 
method is the recommended procedure. 
Several compilations of thermody- 
namic properties of pure hydrocarbons 
have been prepared in this way. Where 
available and applicable tables and 
charts obtained in this way should be 
used in engineering calculations be- 
cause of accuracy, consistency and 
completeness. Unfortunately, such 
compilations are not available for 
enough hydrocarbon systems for hy- 
drocarbon processing calculations, 
While the effects of temperature and 
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pressure on the enthalpy may be meas- 
ured experimentally as well as cSm- 
puted from heat capacity and P-V-T 
data, the effects of temperature and 
pressure on the entropy can only be 
computed, There is no way of meas- 
uring the entropy experimentally. 
This, plus the fact that careful com- 
putations from precise data is the most 
accurate method for the enthalpy any- 
way, leaves no choice as to the pre- 
ferred methods of preparing charts 
and tables of thermodynamic proper- 
ties for hydrocarbons. 

Because of the large number of hy- 
drocarbons involved and the terrific 
amount of calculation work required, 
it will probably take several years for 
the combined efforts of the various 
investigators in this field to develop 
anything like a complete collection of 
reliable charts and tables of thermo- 
dynamic properties. In addition to the 
values of V, H and S for the individual 
hydrocarbons, methods of combining 
these values to obtain the values for 
mixtures are required. This requires 
more information on enthalpies and 
entropies of mixing as well as vapor- 
liquid phase equilibrium. 

The ideal gas state properties being 
compiled by Rossini and collaborators 
at the National Bureau of Standards 
give the base values of entropy and 
enthalpy and also the effects of tem- 
perature on these properties for the 
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hydrocarbons, thus establishing the 
long needed foundation on which com- 
pilations giving the effects of pressure 
and mixing may be developed. 

The complex nature of the problem 
and the lack of better data make it 
necessary to use shortcut and approxi- 
mation methods for most hydrocarbon 
process design calculations, In this in- 
stallment, generalized correlations for 
the isothermal effects of pressure on 
the entropy and enthalpy are presented 
and compared with similar correla- 
tions and precise data for pure hydro- 
carbons and mixtures. It appears 
likely that such correlations will have 
their place among process design tools 
for many years, even after more pre- 
cise compilations become available. 
At that time they will be useful in 
making preliminary calculations such 
as may be necessary in trial and error 
design computations. 

Generalized correlations for the iso- 
thermal pressure changes in entropy 
and enthalpy are also derived from 
P-V-T data by graphical or analytical 
methods. There are two different pro- 
cedures for making these derivations. 
One method is to compute the prop- 
erties for individual components from 
specific P-V-T data and then reduce 
the resulting entropy and enthalpy 
pressure effects to a generalized cor- 
relation. The other method is to de- 
velop a generalized correlation of the 
P-V-T data and to derive the desired 
generalized thermodynamic properties 
from the generalized P-V-T correla- 
tions, which may be an equation of 
state, a compressibility factor plot or 
a reduced volume residual graph. 
Equations of state and graphical 
correlations of P-V-T data were dis- 
cussed in Parts VIII and IX (Perro- 
LeUM Reriner, February, March, 
1948). The equations used in deriving 
the thermodynamic properties from 
compressibility factors and reduced 
volume residuals were given in Part 
XI, as were the computations methods. 
Tabulated values of the generalized 
derivatives and integrals of the a, 
functions are given in Table 20 in 
Part XII. From these data the general- 
ized correlations for the effects of 
pressure on entropy and enthalpy have 
been developed and are presented in 
this installment, 


Previous Correlations 


During the past 15 years several 
generalized correlations for the iso- 
thermal pressure correction to the en- 
thalpy have been developed and pub- 
lished, A few generalized correlations 
for the entropy pressure correction 
have been presented. 


In 1933 Watson and Nelson” first 
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Hydrocarbea System Type of Data 


Source of date o on m leothermeal effects of ‘pressure 


Table 30 


Method 


on one ond peas of hydrocarbon systems. 


Authers 


Reference 








Methane 
Ethylene 
Fthane 


Tables of Thermo Props, 
Ditto 
Ditte 


AH 
AH/Te 


Values of 
Values of 


Ethane 
Ethane 


Ditto 

Table of H, 8, ete values 
Ditto 

Tables of Theme, 
Values of — AHS 
Ditt« 

Ditt« 

Ditto 

Ditte 

Tables of Thermo. 
Values of —AH 
itt 


Propane 

wo-butane 

n-butane 

n-butane 

n-pentane 

n-pentane 

n-heptane 

1s0-octane 

Benzene 

Benzene 

Methane-Ethane mixtures 
Methane-propane mixtures 
Methane-n-butane mixtures Ditte 
Methane-n-pentane mixtures Ditt« 

Two Natural Gases Values of H 


Props 


published an enthalpy correction chart 
giving —-AH/T as function of P, and 
T,. This was improved by many con- 
tributors that followed 

In 1934, Brown, Lewis & Weber’ 
published a generalized chart for the 
isothermal pressure correction to the 
enthalpy. This chart was derived from 
a reduced compressibility plot and 
was in the form of AH/T vs. P, 
and T, and was included as an inci- 
dental illustration in an article deal- 
ing primarily with thermal cracking 

In 1936 Watson and Smith®’ pub 
lished the first generalized 
correlation for the isothermal effect of 
pressure on the enthalpy. This correla- 
tion was developed from a generalized 
compressibility factor correlation and 
the result was a plot of —AH/T vs 
reduced pressure for lines of constant 
reduced temperature. This correlation, 
along with a companion chart for the 
effect of pressure on the heat capacity, 
are reproduced on pages 241 and 243 
of Dodge’s “Chemical Engineering 
Thermodynamics.” In the original ar- 
ticle Watson and Smith include a gen- 
eralized activity coefficient correla- 
tion, as well as the compressibility 
factor plot from which their deriva- 
were made. 

Although Watson and Smith did not 
present a chart for the pressure cor- 
rection to the entropy this could be 
computed from the activity coefficient 
and the pressure correction to the en- 
thalpy by means of an equation de- 
rived from the relationship between 
enthalpy, entropy and free energy, i.e. 
252 (Part XII) which states 


useable 


tlons 


equation 


AS’ 4H R In 
I P 


(252) 


This is similar to the equation Brown 
used recently in developing Mollier 
diagrams for natural gases. 

In 1938, this author developed gen- 
eralized thermodynamic functions 
from P-V-T data by means of the 
volume residual in the form of a 
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e. HS, ete. | 


e H, S, ete 


, H, 8, ete 


prope., ie 


Cale. from Exp. J-T data and Equation of State 


Cale. from Equation of State plus graphical I Residuals 


Matthew and Hurd 
York and White 


Cale. from P-V-T data by Equation cf State, plus graphi- 


| eal Integration of PV aT 
| Cale. from Exp'tl P-V-T d 


| Cale. from P-V-T data by 7 of State. plus graphical | 


renduals 
| Ditto 
Cale fom Exp'tl. J-T and P-V-T Data 
Ditte 
| Exp't. via Joule-Thomson measurements 
| Exp’t. via Isothermal Throttling Calorimeter 
Ditto 
Ditto 
Ditto 
Cale. from Equation of State, 


} Cale. from Exp'tl. J-T Coefficient and C, data 


Ditt 

Dittc 

Graphical cale. from P-V-T data 

Cale. from Exp'tl. J-T Coefficient and Cy data 


reduced correlation. The results of 
this work are tabulated and plotted 

Part XII. 

In his text Thermodynamics for 
Chemical Engineers, Weber®’ presented 
on pages 219 and 221, generalized 
correlations for the isothermal pres- 
sure effects on the enthalpy and en- 
tropy, the coordinates being —-AH/T 
vs P, and T, for the enthalpy and 
(AS)y vs and T, for the entropy. 
The —AH/T plot is from the earlier 
article by Brown, Lewis and Weber? 
and is similar to the Watson and 
Smith** chart. The (AS)+7 plot was de- 
veloped from compressibility data. 
Weber's AS chart is not based on 
ideal gas and hence the values of AS 
are infinite at zero pressure. 

In 1940, York and Weber” de- 
veloped a generalized correlation for 
the isothermal effect of pressure on 
the enthalpy by correlating, on a re- 
duced basis, similar data developed 
for individual hydrocarbons, namely: 
ethane, propane, butane and heptane. 
Computations were made by an equa- 
tion of state (the 5 constant Beattie- 
Bridgeman) plus graphical residuals, 


as described by York”, using reliable 

P-V-T data. The resulting correlation. 

which gave (H®° —H)/¢T. as a fune- 

tion of P. for lines of 

constant T,, was devel- a r| 

oped by taking pro- : 

pane as the reference 

substance constructing the generalized 

plot from these data and then express- 

ing deviations from basic chart by 

means of the ¢ function which is as 

follows: 

Where 
°K 


temperature of the 
question, 


Critical 
hydrocarbon in 
critical temperature of 


pane 


pro 


unique function of reduced 
temperature, varying from 
0.37 at T, 1.0 to 0.15 at 
I 1.6 


Cale ‘from Equation of State, plus graphical residuals 


extrapolating P-V-T data 


(1 — Z)d In P, +( 


Barkelew, Valentine and Hurd 

Sage, Webster and Lacey 

York and Weber 

Ditto 

Sage and Lacey 

Sage, Webster and Lacey 

Prengle, York and Greenhaus 

Kons and Brown 

Gilliland and Parekh 

Ditto 

Ditto 

Gilhland and Lukes 

Organick and Studhalter 

Budenholser, Sage and Lacey 

Budenholzer, Botkin, Sage ~ Lacey 

Budenholser, Sage and Lacey 

fear, Reamer, Olds, and Lacey 
Sage, Botkin and Lacey 


A similar generalized correlation with 
a correction factor term could have 
been developed for the entropy but, 
to this writer’s knowledge, this was 
not done. In addition to not extending 
the ¢ correction factor to the entropy, 
the authors did not extend it to re- 
duced temperatures below 1.0. Al- 
though these two limitations are draw- 
backs to the method the results bear 
out the accuracy in the range appli- 
cable. 

Hougen and Watson"? developed 

H/T. and —AS’ charts from the 
previously described work. The 
AH /T, plot was developed by using the 
data of York and Weber*®® and the 
writer (Table 20, Part XII). In this 
correlation, the authors include the 
York-Weber ¢ factor correction idea, 
using n-pentane as the reference sub- 
stance. For the entropy, Hougen and 
Watson developed a generalized cor- 
relation giving the residual entropy as 
a function of reduced pressure and 
temperature using their previously de- 
veloped —AH/T and a 
compressibility factor plot. No ¢ fac- 


correlation 


tor corrections were included in the 
of Hougen and 
The equation used 


entropy correlation 


Watson. 
AH) l (308) 
r le 


In this way the residual entropy is de- 
pendent upon two previous correla- 
tions, namely: the compressibility 
factor and the pressure correction to 
enthalpy. Since these two are from 
separate sources there is a good chance 
for inconsistencies. However, the 
method is correct and the charts are 
an improvement over previous charts. 


Reference States 


Before using the proposed new en- 
thalpy and entropy correlations, the 
reference state should be clearly un- 
derstood. This is of particular im- 
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portance because of the different 
datum states that have been used in 
the past. The reference state question 
for the entropy is particularly confus- 
ing because of the different states used 
by Weber and by Hougen and Wat- 
son, sometimes for the same things. 

Rossini uses the superscript zero 
(C,°, S°, H®, etc.) to denote the value 
of the property at the ideal gas state 
of unit fugacity, Since this has been 
adopted by the Bureau of Standards 
and others it may be concluded that 
this notation is a universal standard. 
To distinguish from zero pressure 
properties, an asterisk will be used 
for the latter. For practical purposes 
two reference states are equivalent, as 
will be demonstrated below. 

The reference state for the general- 
ized isothermal pressure correction 
correlations, AH/T, vs T, and P, and 

AS’ vs T, and P,, is the ideal gas 
state. This may be zero pressure for the 
enthalpy, but it must be more carefully 
defined for the entropy. It is conven- 
ient to consider (S-+-RInP) as one 
term and to define H* and (S+R 
In P)* as the values of the functions 
at zero pressure. The terms H° and 
(S+-RinP)° are defined as the 
values obtained by an isothermal in- 
tegration from zero pressure to atmos- 
pheric (or other low reference pres- 
sure) pressure by using PV =— RT as 
the P-V-T relationship. By means of 
these definitions for entropy and en- 
thalpy, the significance of the ideal 
gas state will be demonstrated. 

The isothermal pressure correction 
to the enthalpy obtained by integrat- 
ing equation 240 at constant tempera- 
ture, Is 


H—H* ( [ I (= ),  ] ao 


When PV RT. as is the 
sumed, the value of the integral on 
the right of the equal sign is zero, 
giving 


H® 


case as- 


H* (310) 


Thus the enthalpies at the ideal 
state and at zero pressure are equal, 


gas 


The isothermal pressure correction 
to the entropy, obtained by integrating 
equation 234 at constant temperature, 


(S+ Rin P)* \ ( 


When PV RT. as in the assumed 
situation, the integral on the right of 
the equal sign is zero, giving 


R In P)* 


In P)- 


(S+ (S+ (312) 


R In P)° 
At one atmosphere the R In P term 
is zero making 
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*-) dP (311) x 
l/r r. 


S*’=(S+Rln P)* (313) 


Thus, the entropy at the ideal gas state 
equals the value of (S+RInP) at 
zero pressure, which justifies writing 


K 
; : a 
(S+ Rin P)p=S*+ ) (+), 4P 


This equation may be written as fol- 

lows, this equation being given in 

Table 16 Part XII 
S=S°— Rin P+ AS’ 


~~ " 
Where: AS’ nas ) (+) pd? 


This residual entropy correction func- 
tion is frequently written 
—AS' = (S°— S—R In P) (316) 


This is the same entropy correction 
function that Hougen and Watson’ 
presented. Another entropy correction 
function is presented by Weber.?” The 
relationship between the two functions 
is shown below. 

Between any two pressures, at con- 
stant temperature, the difference in 
entropy from equation (316) is 

(AS)r = (S2— &—R In P;)- 

(S*, — S, — R In P,) 

(S*—S):—(S*— S), — R In 4 

(317) 
This is apparently the function Weber”* 
P. 
I 


(315) 


(AS): 


correlated. The R In ——term becomes 


; 
infinite when P, 0, thus giving in- 
finite values for —(4S)-. It would be 
difficult to establish a generalized ref- 
erence state for this method of calcu- 
lating entropy. 

The use of equations 315 and 316 
are more convenient and logical from 
the standpoint of the refer- 
ence state. In applying these 
equations the R In P term 
enters into the evaluation of 
the datum entropy S° and also into the 
calculation of values of S. Any units 
of P (atmospheres, psia, P,, etc.) may 
be used as long as the same units are 
used in establishing S° as in calculat- 
ing S. 

Also most any low pressure (1 psia; 
10 psia, or 1 atm.) may be used as 
the datum, providing S° is evaluated 
accordingly. In compiling thermody- 
namic properties of methane and 
ethane, Hurd and collaborators’ ** 


(309) 


-AH 14 


used 1 psia. On the other hand York 
and collaborators'*: *° used 1 atm. for 
ethylene and n-butane. These datum 
pressures are quite different and yet 
changes in the entropy values are cor- 
rect for each hydrocarbon. 

Such a difference in reference states 
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would not be advisable in a complete 
and consistent compilation of thermo- 
dynamic properties of hydrocarbons 
and their mixtures. The ultimate prob- 
ably will be tabulations giving 
absolute entropies and enthal- 
pies, which values will include 
the entropies and enthalpies of 
formation, The compilations of Ros- 
sini et al for the ideal gas state are a 
start in this direction. The datum used 
by York et al is that standardized by 
Rossini. 

Absolute entha!pies and entropies 
could be obtained for any hydrocar- 
bon by adding the proper values of S 
and H to the tabulated values for 
liquid and vapor (i.e. above an arbi- 
trary datum point and a function of 
temperature and pressure). With en- 
tropies and enthalpies referred to the 
elements at absolute zero reaction heat 
balances and equilibrium calculations 
could be easily made. Hydrocarbon 
tabulations may eventually come to 
this. The writer has used enthalpy 
plots of this type and found them most 
convenient. 


(314) 


Proposed New Correlations 


Figures 48 and 49 are new general- 
ized correlations for the isothermal 
effects of pressure changes on the en- 
tropy and enthalpy. These charts were 
developed from the information given 
in Part XII (PETROLEUM REFINER, 
June, 1948). Figure 48 is similar to 
Figure 106 in Hougen and Watson’? 
but developed differently as described 
above. Likewise Figure 49 is similar 
to Hougen and Watson’s Figure 107, 
but was likewise developed differently 
besides having a different entropy 
scale, The similarities and differences 
between these two sets of charts will 
be brought out in more detail below. 

The generalized equation for the iso- 
thermal pressure correction to the en- 
thalpy is given in Table 16 (Part XII). 
In Table 20 and in Figure 34 values 
of —AH/k,(k,==P.a.) are given as 
functions of P, and T,. It has been 


shown that k,—1.44 T, (because k, 
P.a./T. 


=1.44 and k,=k,T.). With this 
simplification the generalized equation 
for the enthalpy becomes 


P, ae 
a,—T; Snes dP, 318 
) [«—t (t)p, Jor oi 


o 


was evaluated from 


The function— 2"! 


Table 20 by multiplying values of 
AH by 144. 


Figure 48 was constructed. In prepar- 
ing Figure 48, the temperature and 


From these data 
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pressure ranges were extended to in 
crease the usefulness of this general- 
ized correlation. 

In constructing Figure 48 from 
Table 20 and Figure 34, the character- 
izing constant k, has been eliminated 


with very little sacrifice in accuracy 


and with a great increase in conven 
ience of use. It appears that this sim 
plification is justified for most all 
process engineering calculations. If 
greater precision is required, Figure 
48 could be used with a characterizing 
correction term, which could be a con- 


stant for each hydrocarbon (or mix- 


~ ca - 
° ° °o 


REDUCED PRESSURE R= & 
FIGURE 48 


ture) or it could be a variable factor 
for each substance. The first might be 
the ratio (P.a@/144) or 
empirical correction factor. 

The other might be similar to 

the York and Weber ¢ factor 

correction At the present such 
a correlation could not be prepared. 
\ more complete and thorough study 
of the genéralized thermodynamic 
properties is necessary before a cor- 
relation more refined than Figure 48 


some 


term. 


could be developed. 

At this point it is of interest to note 
that 18 could 
veloped from a compressibility factor 


Figure have been de- 


correlation just as well. For such a 


derivation the equation would be 


(319) 


“was constan 

units, and 
Z=PV/RT=fur 

and 1 

Equation 319 gives —-A\H/T. as a 
unique function of T, and P, with no 
characterizing variable, such as the 
k, P.a. that was replaced by 1.44 
T.. in deriving equation 318. 
Equations 318 and 319 
same enthalpy function, The general- 


n 


give the 
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ized form of equation 319 seems to 
justify the simplifications that were 
made in deriving equation 318 par- 
ticularly in view of the conclusions 
reached by Su (Part IX) regarding 
the validity of the compressibility fac- 
tor plot. 

In earlier® ***® work on this sub- 
ject the isothermal pressure correction 
to the enthalpy was correlated as 

AH/T (actually the ratio read 
MAH/T but this has been changed to 
be consistent with present nomencla- 
ture), rather than —AH/T,. If either 
is a generalized function of P, and T,. 
it follows that the other is likewise a 
generalized function, because 


(=s8 \" 
T 

As mentioned above, 
—AH 


(320) 


(- AH 
3 


Weber 
r in his text while Hougen and 


Watson employ —AH/T, in their text. 
From equation 320 it can be seen 
that both are equivalent. Later, com- 
parisons will be made between Figure 
48 and the Hougen and Watson corre- 
lation (their Figure 106). 


uses 


Values of —“>- are presented as a 
function of P, and T, in Table 20 and 
Figure 33 (Part XII). Using the value 
of k, 
ing a more convenient graph for the 
residual entropy. This new generalized 
correlation is given as Figure 49. In 
preparing Figure 49, the temperature 
and pressure ranges were extended as 
they were for Figure 48. Figure 49 is 
similar to Hougen and Watson’s resid- 
ual entropy correlation, Figure 107, 
except for the notations on the entropy 
scales. Otherwise, the two graphs are 
alike, giving numerical values that are 
in substantial agreement as well as a 
parameter of curves that have the 
same appearance. As mentioned 
earlier, Hougen and Watson’s —AS’ 
chart was derived from a generalized 
derivation, rather than directly from 
a P-V-T correlation. 


1.44 permits prepar- 


Figures 48 and 49 are consistent be- 
cause they were both derived directly 
from the same generalized P-V-T data 
correlation, namely the correlation. 
For this reason, as well as the better 
accuracy, Figures 48 and 49 are rec- 
ommended in preference to the similar 
correlations of Hougen and Watson. 


Illustrating Problem 


The application of Figures 48 and 
49 will be illustrated by the solution 
of a simple example. 

Problem: 

Propane is expanded from 450 psia. 
and 200° F. to a final pressure of 200 
psia. along a reversible adiabatic (con- 
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stant entropy) path. Find the final 
temperature and the enthalpy change. 
(Note the similarity with problem 
solved in previous installment.) 
Solution for Final Temperature: 
Since the path is isentropic the solu- 
tion is found by assuming a final tem- 
perature and then calculating the 


changes in entropy with temperature 


and pressure. For the correct final 
temperature, the change in S with 
temperature is equal to and of oppo- 
site sign to the change in S with pres- 
sure. This calculation will be made 


can be seen by the values of C, at 
initial and final conditions. 
Substituting in equation 32la gives 


660 
24.2 In Tr, = 0.74 
Solving for te gives 
te = 585 — 460 = 125°F. 

This checks the assumed value used in 
finding the mean heat capacity. 

Solution for Enthalpy change: 

The change in enthalpy is equal to 
the algebraic sum of changes with 
temperature and pressure, or 


Hi, — HH, ox Conces (T—T,) —T ( os ), — ( —An) ] «322 


using an average or mean heat capac- 
ity for the constant pressure path. 
The two paths are a) Expand at con- 
stant temperature of 200° F. and from 
450 psia. to 200 psia. and b) Cool at 
constant pressure of 200 psia. from 
200° F. to the final temperature. The 
entropy change along path “a” must 
equal the entropy change for path 
“b,” and be of opposite sign, thus de- 
termining the final temperature. Ex- 
pressed mathematically 

T R In 
rs I 
The left side of equation 321 is for 
path “b” while the right side is for 
path “a”. The computations for these 
two paths follow: 


Path “a” 


at 200° F, T, = 


Cormeen In 


200 + 460 
) 
450 
618 
200 
618 


at 450 psia., P, 0.73 


at 200 psia., P. = 0.325 


From Figure 49 


1.45 Btu./ (Ib. mol) (°R) 
0.58 Btu./ (Ib. mol) (°R) 


—aS, = 


substituting in equation 321 gives 
rs —Rin 4 
: 2 

T; 
T, 


Crmean In 


Crmean In = 0.74 (321a) 
Path “b” 
Assume a final temperature of 125‘ 
’. for purposes of evaluating Cpmean- 
125 + 460 


at 125°F., T.= 0.878 





CONDITIONS | 
Coo | Co=Cye 
TF. | P. psia. Fig. 37 +AC, 





7 
7 


200 | 200 | 21.0 
125 200 =| 19.0 
! 


For this path the use of a mean heat 
capacity involves very little error, as 
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— [1.45 — 0.58] - 


I 


From Figure 48 
) = 2.35 Btu./(Ib. mol) (°R) 
1 


) — 0.83 Btu./(Ib. mol) (*R) 


© 


Substituting in equation 322 
H, — H; = 24.2 (125 — 200) — 


666 [0.83 — 2.35] 


H, — H; = — 1815+ 1012 
— 802 But./Ib. mol 


ws [ (as): —(—a5pe ] (321) 


H: —H, = — 18.2 Btu./Ib 


In expanding from 450 psia. and 
200° F. along an isentropic line to a 
final pressure of 200 psia., the pro- 
pane cools to 125° F. with an 18.2 
Btu./lb. decrease in enthalpy, which is 
the theoretically maximum work that 
could be obtained in an expander with 
this change in conditions for propane. 


Enthalpy-Entropy Data for 
Testing Correlations 


The generalized correlations pre- 
sented in this installment as Figures 
48 and 49 have been developed with- 
out the use of any of the available 
compilations of thermodynamic prop- 
erties for the hydro- 
carbons, It is of in- 
terest to test these 
correlations with all available observed 
data and rigorously computed values 
to find the accuracy and limitations 
of the proposed new correlations. 


1.61 — 0.87 


In making such a comparison it is 
best to use only data of unquestion- 
able accuracy as the standard of per- 
fection. Selecting data of this kind and 
justifying the choice are beyond the 
scope of this series. Accordingly com- 
parisons will be presented that include 
the available data and the other corre- 
lations as well. The results of these 
comparisons will be indicative if not 
conclusive, A long critical study is re- 
quired to do this job completely. 

With this objective it was necessary 
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to find the available data on the iso 
thermal effect of pressure on entropy 
and enthalpy of hydrocarbons. Data of 
this kind are available in the technical 
literature for ten pure hydrocarbons 
and six hydrocarbon mixtures. For six 
of these pure compounds both en 
thalpy and entropy data are available 
In Table 30 the sources and types of 
data are shown along with authors and 
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reference numbers. 

The isothermal pressure effect on 
entropy is always calculated from 
P-V-T data by graphical or equation 
ot For 


there following 


state the enthalpy 


of 


methods, 
the 
finding the effect of pressure: 


are methods 


Experimental measurements in an 
throttling 


a’ 


isothermal calorimeter. 


° 


as employed by Gilliland et al (9. 
10 and 11) for benzene, pentane, 
heptane, and isooctane; 

b) Calculations from experimental 
Joule-Thomson effect data as em- 
ployed by Sage, Lacey et al (5, 6, 
7, 20, 22 and 24) for light hydro 

carbon systems, both and 
multicomponent systems; 

c) Calculations from P-V-T data by 


single 
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an equation of state or by graph- Table 31 
ical methods; Evaluation of generalized correlations for isothermal effects of pressure on enthalpy and 
and Hurd."*) 


Calculation with equation of state _ = hn wane anno: neces —— oboe a 


plus graphical residuals; | AH, Btu./L AS’. Btu./Lb. °R 
a ae SS xv , | Pressur ' |- 
Calculations from both P-V-T data  teapersture, *F. — ue | 48 |B. 2 | Obs.18 
and experimental Joule-Thomson 





Fig. 49 | H. & W.12 





0 100 3. 3.9 | 0.0043 0.0061 | 0.0081 


coefficient data; and 400 6 ! | : 0.0224 0.0249 | 0.0282 
800 | 4 3s 36.6 | 0.0496 0.0529 0.0575 


. | 
Preparation of complete tables | 1000 0.0646 | 9.0780 
, . 1500 | 7 0.103 7 0.112 
and graphs of thermodynamic - 
et . , a . 100 2 | ‘ 0.0013 0.0023 
properties, using any one or more = ; oaaes oan sais 
of the above methods. | 800 53 79 «=| «(0.0163 0.0194 0.0231 
1000 ‘ 7 j § 0.0204 0.0233 | 0.0275 
T p , 1500 7 2 ’ 0.0326 0.0335 0.0387 
he compilation of complete tables 
400 | 7 0.0034 0.0055 


and charts was listed separately be- om My ; 0.0078 0.0107 

cause it should be the most reliable a | = 2 oa 0.0168 00191 0.0231 
and consistent as there are many ways 

of cross checking the work. Unfortu- 
nately, this is not always the case. 


Table 32 


Sometimes the basic data is . of Evaluation of generalized correlations for isothermal effects of pressure on enthalpy ond 
: : — 9 ma ae 3 entropy of ethylene. (Source of observed valves: Vout ( & White.”) 
high quality, leaving uncertainties ———————E 
about the resulting tabulations. Some- AH, Btu g Oe —AS"’, Btu./Lb., °R 
i —_ » data i . = = 7 P Pressure | 2 
time the data is exte nded furthe r than hana Atm, || Obese | Fig 48 " H.&W.2 | Obss0 | Fig.49) | HL & W.12 
is justified, thus making the higher - 
: ee 4, Ly 60 20 | 16.4 | 16.0 | 175 0.0228 | 0.028 0.0254 
regions questionable. Sometimes Mol- 50 59.6 | 63.6 655 | 0.092 0.096 0.125 
. ° 343 3. (Cl x | 247 
lier diagrams are prepared from gen- ae aos ay: ia ois? ost | Om 
eralized correlations, as, for example, : 104 0.0098 0.010 0.012 
Ss 2 9 | , | 2 
the series on natural gases by Brown.* : 2s 24.0 27.4 0.031 0.027 0.030 
i ; 52.3 57.0 | 0.063 0.061 j 0.065 
These charts are useful in natural gas 3 | 963 922 | 101 0.108 0.106 «=| «(O.1N4 
calculations but they are of little value : : 0.0058 0.006 0.008 
in checking new generalized corre- : 0.023 «| «0.018 0.019 
i : | ’ ! | 0.038 0.036 0.039 
lations. 2 g ! 7 0.069 0.071 0.073 








in general, the position in making 2. | 4 : 0.0038 | 0.0039 0.0049 
these comparisons is that al! data de- . y y —— | fae rye 
veloped for specific hydrocarbon sys- 2 41.0 0.033 0.0329 0.0346 
tems, by any method whatever, wil] be == = 
considered as observed data. This is Table 33 
not doing justice to some of the better _ Evalvation of generalized correlations for isothermal effects of pressure on enthalpy and 
entropy of ethane. (Source of observed valves: Barkelew, Velentine end Hurd." ) 


and more complete compilations, but 


under the circumstances, this is all | 
| AH, Btu./Lb. | AS’, Bea./Lb. °R 
that can be done. | Pressure 


Temperature, *F | "Pris. | Figas | Hawi? | Obs. Fig. 49 | HW. 


For some hydrocarbons more than 





0.0069 0.0063 0.0074 


! 

| 

| 

100 100 | 5.9 | 
0.0237 0.0232 0.0240 

| 


one source of data are available. a t 19.2 
Where only one set of data exists, as = 47. 47.3 3 
is the case of methane, ethlyene, etc., 1250 «| =|(1372 152 


. . : 1500 ’ 155 
there is no choice as to which data 
100 0.0028 | 0.0028 0.0038 


0.0604 0.0618 0.063 
should be considered the observed. For ‘ | oe ' y 0.3 | 0.0082 0.0084 0.0099 

| 

| 

| 


0.1965 0.1857 
0.1975 0.1930 


0.1979 0.1934 


ethane there are three sources of AH | 600 0.0159 0.0170 | 0.020 

. . . . 1000 0.0309 0.0297 0.033 
and one of AS data, as indicated in 1250 0.0393 0.0383 0.045 
1500 0.0480 0.0469 0.055 


Table 30, For propane only one is in- 


dicated although several Mollier dia- 300 
600 


0.0041 0.0035 0.0058 
. 0.0071 0.0000 0.011 
grams have appeared during recent 1000 0.0146 0.0147 0.017 
years (Sage and Lacey, Stearns and a 2 | ¥ | prt 0.0230 = 
George, etc.). These other sources 

were not suitable because of difficulty 

in reading values of H and S with  gyatvation of generalized correlations for isothermal effect of pressure on enthalpy 
sufficient accuracy to calculate AH ethane. (Source of observed values: York & Weber,” Sage Webster & Lacey.) 
and AS values that would be repre- 
sentative. Cale. — AH, Bto./Lb. Mel. 


Fig. 48 | H.&W.? | Y. & W.2°. 
| 


| Obs. —AH, Btu./Lb. Mol. 
Yy.& W.2 | S.W.&L.22 


| 
| 
| 
| 


There are two sources of AH and 
AS values for n-butane, and both are | 0.2 29 | 3 3 329 308 
used in the comparisons. There are two sao ld] | 076 2700 

: | ) 
sources of AH values for n-pentane : 4 4 


and these are likewise used, For ben- ; - a 
zene two sources of AH and one of 9% : 2! 924 

. | 233 2228 216 226 2155 
AS are available. | 316 aa 3135 





Binary mixtures of methane with F - ; ' oes 
ethane, propane, butane and pentane M . | & 
have been studied and values of AH 233 20] 2340 


computed. Likewise two natural gases —= 
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Table 35 


Evaluation of generalized correlations for isothermal effect of pressure on enthalpy of 
Propane. (Source of observed values: York and Weber.”) 





P, 


| AR, Bta./Lb. 


| _ —~ - 
| Obs.2e | Fig. 48 | W.8S.2¢ | H& Wie 





S34 
138.2 


86.6 | 6s 
138.0 | 133 


80.9 
126.0 


37.9 
114.2 
123.4 


35.0 35.2 
107.9 105.2 
116 114.2 
26.1 264K a8 
‘Ss 83.5 
OLS 96.2 
21.6 
62.4 


Table 36 


Evaluation of generalized correlations for isothermal effects of pressure on enthalpy and 
entropy of isobutane. (Source of observed values: Sage and Lacey.”) 


AH, Bru/Lb AS’, Bru./(Lb.) (°R) 


Pressare 
Temperature. “F Obs.22 


“1 ; 


Fig. 48 


H.&W Fig. 49 | Ha Wa? 





0.0045 0.0071 
1.0035 0.0051 
0.0067 0.0097 


0.0024 0.0024 


0.0021 
0.0038 
0.0098 

0.0168 
0.0183 


0.0352 


Table 37 
Evaluation of generalized correlations for isothermal effects of Pressure on enthalpy and 
entropy of n-Butane. (Source of observed values: Prengle, York and Greenhaus.") 


AH, Bra Lb. 


Pressare 
Atm 


Temperature, “F 


tr 


are included in the enthalpy com- 
parisons, 

It is obviously impossible to include 
in these comparisons all of the data 
available or to report in these pages 
all of the results in detail. The values 
reported in the tables of this install- 


ment are representative points from 
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Fig. 48 


AS’, Bea Lb. °R 
H.& W.!2 


Ha W 


Fig. 49 
0.0103 


0.0207 


0.107 


0.198 


0.0431 


0.0830 


46.1 
2.5 


103.0 0.0863 


0.0043 
0.0276 
0.0491 


0.0655 


the comparisons made, being about 
one-third in number. The points chosen 
in turn represent a similar fraction of 
the total available points. 

The data were in various forms and 
usually had to be converted to com- 
parable units. In the tables of ther- 
modynamic properties the values of 


H and S from the tables were used 
to calculate — AH and — AS’. In most 
cases these were taken as Hp —H, 
(H,= enthalpy at one atmosphere) 
as the difference between H® and 
H, is usually negligible, and as 
[S° — R In P— S] press 
[S°— R In P— S] yas 
In the latter relationship for evaluating 
—AS’, the datum entropy, S°, drops 
out. 


Comparisons of Observed and 
Calculated Pressure Corrections 


Tables 31 through 48 give the com- 
parisons of observed and calculated 

AH and —AS’ data. In some cases 
more than one observed column of val- 
ues is given. In all cases more than 
one calculation method is shown. Fig- 
ures 48 and 49, representing the pro- 
posed new correlations, and the com- 
parable Hougen and Watson” charts 
are used in calculating values of 

- AH and — AS’ for the comparisons. 

In addition, the charts of Watson and 
Smith** and of York and Weber * 
were used for some of the systems but 
not all. In applying the York and 
Weber enthalpy pressure correction 
correlation, their proposed ¢ correction 
factor was employed. The companion 
entropy chart was applied without 
such a factor because none was in- 
cluded by the author.” 

In many cases the authors of tech- 
nical papers on this subject included 
comparisons with other data and/or 
calculation methods. These compar- 
isons were of great assistance in pre- 
paring those given in Tables 31 
through 48. Also the writer is indebted 
to M. Benedict et al. at Hydrocarbon 
Research Inc., for assistance in some 
of the calculations for the hydrocar- 
bon mixtures. In addition, the assist- 
ance of students in an evening class 
in thermodynamics at New York Uni- 
versity helped prepare these com- 
parisons, 

Tables 31 through 
comparisons actually made. About 
twice as many points were calculated. 
The points listed in these tables are 
typical. In comparing the values of 

-AH and AS’ given in these ta- 
bles, it should be borne in mind that 
the numerical values listed are only 
parts of the enthalpy or entropy and 
that in many cases these represent 
small parts. For example, the effect of 
temperature on the enthalpy for a 
given process is often more significant 
than the effect of pressure. In the case 
of the entropy, the values of — AS’ 
given represent part of the pressure 
correction. In other words, — AS’ is 
a “residual” entropy correction, 

Comparisons of smal] numbers that 


} summarize the 


No. 2 
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are differences and residuals, such as Table 38 
—AH and — AS’, might be expected Evaluation of generalized correlations for isothermal pressure ——_2 enthalpy and 
to show large deviations, which they cavepy of a (Seuree of ebserved valves: Sage, Webster Lacey.) 





do as can be seen in these tables. It is AH, Bea /Lb. AS’, Bee./Lb. °R 
[waw.t| Ob | Fig as | Ha W.12 


interesting to note, however, that the 
deviations are frequently higher, on a 
percentage basis, at the lower pressures 
where the pressure corrections are low- o | (4 1 
est. Where the value of — AH is . ae - —_ “4 
2 Btu./lb. an error of 1 Btu./Ib. is 50 a os | ei SS 
percent but where at higher pressures 8.0 0.0077 0.0005 
an error of 1 Btu./Ib. is a lower per- 

centage but not less important. 

Other points of interest in this con- 
nection are 1) The data of Sage and 
Lacey et al. on ethane and n-butane 
are below the values of York et al. for 
these same compounds and of Barke- 
lew et al. for ethane. From this com- 
parison and for reasons brought out 
by the authors’ ** *° it would appear 
that the values of Sage and Lacey are re os 

, . : 
oe = = pope a yd Evaluation of generalized correlations for isothermal own") end of pressure on — Ss 

: 4 n-Pentane. » GS of observed values: Konz and Brown"; end Gilliland and Parekh. 
plying the Hougen and Watson” en- ______ m —_— ——= 
thalpy correlation, the ¢ correction Obs. —AH, Bru./Lb. Correlation —AH, Bee./Lb. 
factor was not used because it was . kan |oaro | res | vawsn| maw.e 
limited to temperatures above T,==1.0 - 
and because there was no comparable 
correction factor for entropy. The use 
of this factor would have improved 
the calculated values slightly for the 
lower boiling hydrocarbons, It would ; 2s 27.8 
not change n-pentane, the reference . ; | wea 
substance in Hougen and Watson’s cor- ee | 82 97.0 
relation, and it would have made the vot 
agreement for benzene worse; 3) The 
York and Weber correlations are 
clearly better for the points on pure 
components compared, i.e. ethane, pro- 
pane and n-pentane above T,== 1.0; 
4) The benzene values of —AH and 

- AS’ by Organick and Studhalter are 
not of the same high degree of accu- Guateation yt ne. (Source of obs ved velues: Oilllond and Perekh, *) entaipy of 
racy as the similar compilations for —~ am — 
methane, ethelyne, ethane and n-bu- AH, Btu./Lb. 
tane, because of the limitations in the 7a Fas la W200] Ha wo 
P-V-T data the authors had to work - |\—— 

Accuracy and Limitations of Gen- 0 6} 626 | 1043 @ | tose 
eralized Correlations for Effects of = a 
Pressure 2.0 a7 an tha 
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The deviations of the calculated 
values of the enthalpy corrections from : 7 9.4 9.9 
the observed data have been computed 3 57.4 21 2 one 
for the hydrocarbons indicated in 725 ' 
Table 49, where the deviations for both 
‘ig 8 o ‘ats *s 
aed ee ee alae fo Evaluation of generalized correlations for isothermal effect of pressure on enthalpy 
7 - 7 isooctane. (Source of observed valves: Gilliland & Parekh.’’) 
some of the data given in previous — —- == 
tables were not used (i.e. Tables 34, AU, Bru./Lb. 
36, 38, 43) and that the deviations . Fig. 48 | Y. & W.29 
were computed for more points than _ 159 
listed in the tables given here. 2 21.4 
Three average deviations are given, = 
plus, minus and over-all. The over-all 
deviation is the average of all devia- 
tions disregarding the signs, From this 
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Table 42 Table 43 


Evaluation of generalized correlations for isothermal effect of pressure Evaluation of generalized correlations for isothermal effect 
on enthalpy of b (Sources of observed values: Gilliland & lukes’; of pressure on entropy of benzene. (Source of observed 
Organick & Studhalter.") velwes: Orgenick & Studhalter.") 





Obs. — AH, Bew./Lb. Correlation — AH, Bta./Lb. AS Bes. Lb. °R 


G.& Ll’ s Fig. 48 Y. & W.27, 29 H.aW Obs.'” Fig. 49 York™” | H.&W.)? 








43 “ 0.0086 0.0074 0.0113 

35.6 x x q 

77 3 0.0168 0.0160 0.0199 

0.0682 0.0577 0.0576 0.0641 

0.0921 0.0789 0.0780 0.0899 

0.0871 0.0772 0.0765 0.0871 

0.0830 0.0749 0.0737 0.0846 

0.0063 0.0060 0.00615 0.00692 
0.0181 0.0165 0.0173 0.0192 

0.0398 0.0359 0.0365 0.0410 
0.0404 0.0423 0.0422 0.0488 

0.0023 0.0026 0.0026 0.0032 

0.0061 0.0067 0.0071 0.0076 

0.0122 0.0135 0.0135 0.0137 

0.0177 0.0186 0.0188 0.0205 
0.0012 0.0016 0.0014 0.0022 
0.00380 0.0041 0.0038 0.0050 
0.0057 0.0077 0.0077 0.0087 

0.0083 0.0105 0.0113 0.0115 





Evaluation of generalized correlations for isothermal effect of pressure on i} th mixtures. (Source of observed 
values: Calculations on data of Budenholzer, — & Lacey.” 


AH, Brew. Lb. for 25 Mol @ CH, System AH, Bro. Lb. for 50 Mal Cee es AH. Bre. Lb. 7S Mol © CHs ams 
Toe = 499° R; Pye = 700 Poia Tye = 447° R; = 691 P Toe = 396° R; Poo = 682 Paia. 


H.& Wo? | ¥.8 Woe : | Fig. 48 12] Y.aW.2%.91 | Obes | Fig. 48 | H.& W2? 





Obs.* Fig. 48 
13.9 134 7 8.7 92 104 

w4 x x 18.8 20.7 

: 29.2 27.7 31.5 


73.6 > a 


Table 45 
Evaluation of generalized correlations - isothermal effect of pressure on enthalpy of methane- -propane mixtures. (Source of observed 
lue ] based on data of Budenholzer, Botkin, Sage & Lasey.') 





Au e Lb for 47.25 Mol. & CH, System AH, Bee. Lb. for 728 Mol. © od System AH, e. Lb. for 89.45 Mol. & ome System 
515 ‘a 


R; Poo = 644 Praia Too = 432 °R;: Poe = 666 Pi pe = S78 °R; Poe = 667 


Fig. 48 H.&aW Y Fig. 48 H.& W.'? | ¥.& W228, 9 7 Fig. 48 H.&W.'?) ¥.& We 
12.1 11.9 a4 ; 75 6 7.7 54 
16.9 16.8 

25.8 





neering design work. It should not be and ethane and in between for n-butane 


information it may be concluded that 
and benzene. The real test of Figure 


Figure 48 is to be preferred over the used in preparing Mollier diagrams 
comparable Hougen and Watson chart, when a high degree of precision is 49 is in the calculation of the tem- 
when the latter is applied without the — desired. perature change for isentropic paths, 
probably better even A similar evaluation for Figure 49 such as in the example presented 
earlier in this installment. Space does 
not permit making these calculations 


® factor, and 
with the @ factor because the latter is not presented because of the lim- 
adds an extra calculation step but will ited amount of observed entropy data 
not increase the accuracy enough to available for comparisons. An exami- and comparisons, 
justify the additional trouble nation of the data that are available REFERENCES 
, Q " ‘ ; . £ > . ; _— > . ; n ‘ 
Figure 48 is a convenient gener- along with calculated values indicate a ee 
alized correlation that will give results that the deviations in AS’ are rather Thermodynamic Properties of Ethane 
“ae . ’ Eng. Prog. 43, 25 (1947 
of sufficient accuracy for most engi- large for methane but low for ethylene SBeown, G. G. Lewls, W. B. and Worx 
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Table 46 
Evaluation of generalized correlations for isothermal effect of pressure on enthalpy of methane-n-butane mixtures. (Source of observed 
valves: Calculations based on data of Budenholzer, Sage & Lacey.’) 


AH, Bee. Lb. for 78.37 Mel. 2 oe: System AH, Bee. Lb. fer 89.42 Mol. we ore System AU, Bta./Lb. for 97.02 Mel. % cee System 
Toe = 436° RB; Poe = 646 Toe = 387° R; Poe = Toe = 357° Poo = 669 Pi 


re. 
Psie Obs Fig. 48 | H& Wo? | Va We Obs! Fig. 48 | Ha Wo? | ¥.& Woe Obs.© | Fig.48 | H.& Wo? | ¥. & W231 








250) | i 8.5 78 A . ) 7.7 
500 7 | ‘ 15.7 
250 | 

500 

1000 

1500 


250 
500 
1000 
1500 


Table 47 
Evaluation of generalized correlations for isothermal effect of pressure on enth of meth mixtures. (Source of observed 
valves: Sage, Reamer, Olds and aa ) 





AH, Br. Lb for 94.01 Mel. & 
.H, Bew * ay hg 33 Mol. % CH, System AH, Bru. Lb. for 73.85 Mol. % CH, tae CH, System 
Toe = + Poe = 539 Psia Toe = 476° R; Poo = 624 Psi se = STS’ R; Poo = 663 Peis. 
Temp Pressure, 
F P. 


bs Fig. 48 H.& W yaw Fig. 48 H.&W.'? | Y.& We" > Fig. 48 H. & W.!2 





5.0 5.3 5.2 3 «34 40 
16.0 143 . 10.2 11.5 

26.0 23.6 7 16.4 19.3 

39.6 36.2 2 27.0 

56.0 50.1 K 36.6 

64.2 52 47.2 

3.2 
9.1 
14.8 
20.3 
27.0 
33.9 


gp es ag ; Table 48 
Chem. 26. 325 (9 
Series of Enths sp ’ Evaluation of generalized correlation for isothermal effect of pressure on enthalpy of two 
ral Gases,” Americar natural gases. (Source of observed valves: Sage, Botkin and Lacey.”) 


allurigical Engineers 


\H, Beu./Lb., for Natural Gas A | AH, Bea./Lb., for Natural Gas B 
Pressure 
Pia » 2 |¥. & W298!) Obs.20 Fig. 48 H.& W.'? |Y. & W298 
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4d, E R and Parekh, M. PD. Et 
Pressure on Enthalpy of Pentane 
and Isooctane Ind. Eng. Chem., 34, Table 49 
(1942 
2 Hougen, ©. A. and Watson, K. M., “Chem Average deviations of calculated from observed isothermal pressure corrections to 
il Process Princip Part Two-—-Thermo enthalpy of hydrocarbon vapors. 
ivnamics “Chemics Process Charts John 
Viley & Sons, New 
“Kennedy, E. R., Sage, B. H. and Lacey OBSERVED DATA AVERAGE DEVIATIONS, PERCENT 
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Portable Vacuum Tank Proves Useful 


C. C. PRYOR 


| HERE are many times in a refinery 


when sump pits and tanks, spills, 
and skimming tanks 
pumping out for one reason or an 


sewers, 


other, such as plugged drain connec- 


Removal of odd batches of 
liquid waste is generally a disagree 
able and unpleasant task, principally 
because of the bucket bri 
ditching, portable pumps, et« 


means 


gades, 


employed for the removal job. These 


require 


sate 


makeshift at best, in addi- 
tion are costly and time-consuming. 
The use of portable pumps for this 
service is not generally satisfactory 
because the liquid being pumped may 
contain solids that damage the pump, 
and because such pumps often require 
fairly extensive makeshift piping for 
suction and discharge lines. 

At the Torrance, Calif., refinery of 
Petroleum Corporation, a 


methods, 


General 


Small gasoline engine used to drive compressor is between the tank and compressor. Manifolding 
of piping permits compressor suction to be reversed to force material from the tank. 


PFTon 


le DLE 


~_ 


< Rear of General Petroleum Corporation's 

vacuum tonk truck just after the operator has 

connected suction hose to pump out skimming 

pit. Dumping valve is in line from rear center 

of the tank. Compressor is at front end of the 
skid-mounted unit 


portable vacuum tank and pump is 
being used very successfully for such 
services. As pictured, the tank, evacua- 
tion compressor, gasoline engine, and 
connecting piping, are skid-mounted 
as a single unit. When the tank is not 
in use, the unit is skidded from its 
carrier trailer and stored on a ramp, 
thus freeing the truck and trailer for 
other service. This unit, compact and 
simple in operation, is quickly and 
easily available in an emergency. It 
has been an aid to trouble-free opera- 
tions and a clean plant. 

The compressor at one end of the 
skid frame is driven by a small gaso- 
line engine and pulls a vacuum on the 
storage drum, A heavy-duty hose con- 
nected to the rear of the drum is used 
as a liquid suction line. When the 
drum has been filled, the compressor 
is stopped, the hose valve at the rear 
of the drum closed, the hose discon- 
nected and the load hauled to the 
point of final disposal. 

When it is desirable for unloading 
purposes, the compressor suction and 
discharge can be reversed with valves, 
and liquids forced from the drum 
under positive pressure. 

The vacuum line from the compres- 
sor to the tank is equipped with a 
filter to prevent solid materials from 
entering. 
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Section through tank shell. 


4 MINIMIZE heating requirements 
and keep viscous oils in a fluid state, 
two tanks at Montreal, Canada, shown 
in the accompanying photograph, were 
insulated with a 3-inch thickness of 
loose mineral wool. 

Aluminum sheets were fastened to 
the tank surfaces by means of “Z” 
lugs. mineral was in- 
stalled between the sheets and the tank 
at each rise of 

Mineral wool used in this applica- 


Loose wool 


sheets. 


Construction view showing the installation of 
aluminum jacketing over tank shells in a process 
plant. Regularly spaced “Z” clips serve to posi- 
tion the metal jackets concentrically, and to 
provide adequate support. The low weight of the 
large aluminum jacket sheets used is a major 
convenience during construction. Light weight 
access scaffolding can be employed to good 
advantage. Aluminum jacketing on lefthand 
tank is about half way up, whereas that on the 
righthand tank is complete except for half of 
the top ring 


Loose Mineral Wool 
Used for TANK INSULATION 


tion is considered satisfactory because 
it remains in place without settling 
when installed at the proper density. 
It has this property because the fibers 
of the loose irregular mass knit them- 
selves together and exert internal pres- 
sure on every part of the mass suffi- 
cient to support every part directly ad- 
jacent and above it. The weight of 
every part is not enough to exert a 
downward force sufficient to counter- 


> 
| ‘y 


{ 


| 
\ 


a . 
| 


e 
| 


act this internal mass pressure which 
is exerted in all directions. 

The aluminum sheets not only serve 
the purpose of supporting the insula- 
tion, but also act as a vapor seal and 
weather protector, replacing weather- 
proof coatings of asphalt or similar 
material which would otherwise be 
required. 

Photo is used by courtesy of the 
Industrial Mineral Wool Institute, 441 
Lexington Avenue, New York 17. 
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Figure A. Single-Pass Shell 






























































Figure D. Kettle-Type Boiler 


Selection 
Heat 


CHARLES F 
Sanderson-Glendening, 


jE design is based on the 
well-known relationship which states 
that the amount of heat transferred 
per unit time is the product of the ac- 
tive area, the effective temperature dif- 
ference and the over-all heat transfer 
coefficient. Of these factors, the one 
most easily determined is the area ac- 
tive in the transfer of heat. In double 
pipe and atmospheric sections this 
area is usually computed on the 
straight length of pipe; the small ad- 
ditional area in the return bends being 
left as a factor of safety, This also 
holds true for U-tube bundles where 
the ratio of diamever to length is small. 
However, in some of the larger re- 
boilers it has been found safe to con- 
sider the area in the bends as being 
active, as this can constitute a fair 


percentage of the total. 


In the usual tubular exchanger. 
where the area is made up of straight 
tubes rolled into a tube sheet at each 
end, the area is usually calculated on 
the entire tube length, including that 
in the tube sheet. This is admittedly in 
error, but is partly compensated for 
hy heat transfer through the tube 
sheets and the fact that the total tube 
sheet thickness usually adds up to 
only a small fraction of tube length. 

The next factor for consideration is 
the effective temperature difference. 
The term “effective” should be em- 
phasized here, since it quite often 
differs appreciably from the apparent 
difference. The simplest case is that 
for pure concurrent or countercurrent 


++ 
NOMENCLATURE 

Standardized nomenclature is suggested at the 
left in sketches which are merely illustrative for 
purposes of indicating names of parts as follows: 

1, Shell; 2, shell cover; 3, floating head cover; 
4, floating tube sheet; 5, clamp ring or hook 
bolts; 6, stationary tube sheets; 7, channel; 8, 
channel cover (in Figure D, stationary end 
cover); 9, tie rods and spacers; 10, transverse 
baffles or tube support plates; 11, inpingement 
baffle; 12, longitudinal baffle; 13, saddles; 14, 
floating end support plate; 15, weir. 

(From Tubular Exchanee Manufacturers 
Asso lation.) 
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of 
Exchangers 


SANDERSON 
Houston, Texas 


THIS ARTICLE is meant primarily for the 
engineer who, in the course of his duties, 
must decide upon the suitability of an 
existing piece of heat exchange equip- 
ment for a particular service. Or, having 
nothing usable in the salvage yard, must 
prepare specifications which will com- 
pletely describe a unit to be purchased. 
it will be necessary for him to make de- 
cisions concerning both thermal and me- 
chanical design and, since these factors 
are tually dependent, both will be 
treated here. 





flows. (Figure 1.) Assuming that the 
specific heats of the two streams and 
the heat transfer coefficients are con- 
stant throughout, the effective tem- 
perature difference will be the log 
mean of the two terminal differences. 
This is the case for ordinary double 
pipe exchangers, for tubular ex- 
changers where the tube passes equal 
the shel] passes, or where the tempera- 
ture of one of the fluids remains con- 
stant due to change in state such as 
vaporization or condensation. How- 
ever, a great many exchangers fail to 
fall into one of these classes, since the 
fluids exchange heat while undergoing 
a combination of concurrent, counter- 
current and cross flows, (Figure 2.) 

A set of curves published in the 
Standards of the Tubular Exchanger 
Manufacturer's Association makes pos- 
sible the evaluation of the necessary 
correction factors, based on the num- 
ber of shell and tube passes, and the 
terminal temperatures. The factor ob- 











Concurrent Flow 


TEMPERATURE 











Countercurrent Flow 


FIGURE 1 


tained is used as a multiplier for the 
log mean temperature difference cal- 
culated, in the usual manner, from the 
terminal temperatures. To illustrate 
the importance of this factor: If the 
outlet temperatures of the two fluids 
are equal, the temperature ranges of 
the two fluids while passing through 
the exchanger are equal, and the ex- 
changer is of the common type known 
as a one-two (one shell and two tube 
passes), the correction factor is ap- 
proximately 0.80. It can be seen that 
a factor of such size should certainly 
not be neglected. 

Another consideration in connection 
with the effective temperature differ- 
ence is that associated with the use of 
extended surfaces. In estimating the 
number of units needed for a particu- 
lar service, it is easy to forget that the 
log mean temperature difference cal- 
culated from the terminal conditions 
is not effective over the entire extended 
area. It is possible to have the tem- 
perature at the base of the fin quite a 
bit different from that at the tip. 
(Figure 3.) At low over-all transfer 
rates the conductivity of the metal of 
the fin is high enough to minimize this 
effect. But at high transfer rates this 
effect becomes noticeable and must be 
taken into account, The amount of the 
correction is a function of the indi- 
vidual] film transfer coefficients and 
the material of the fins, Several refer- 
ences on this may be found in the lit- 
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FIGURE 2 





Flow in Baffled 
Exchanger. 
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erature on heat transfer by extended 
surfaces. 

Summing up the remarks thus far 
on the area and temperature difference 
in an exchanger, it can be appreciated 
that a certain arrangement is neces- 
sary to determine their effectiveness. 
Neglect in giving sufficient thought to] 
the mechanics of the problem may? 
lead to a poor selection of equipment. 

The last of the three factors is the 
over-all heat transfer coefficient. For 
preliminary purposes it is general 7 
practice to use rates estima‘ed on the 
basis of experience with siinilar serv- | 
ices, or to apply rates reported in the 
jiterature. These reported rates should 7 
be used with caution, however, since 
it is unusual to find qualifying data 
printed with them. In addition to the | 
mechanical arrangement of the equip- | 
ment in which they were observed, the 7 
pressure drop allowed on the two | 
streams and the amount of fouling are © 
pertinent. High rates are produced by 
high turbulence in the fluid film, In | 
some cases this turbulence is produced 
by a phase change such as vaporiza- 
tion or condensation. Otherwise it is 
necessary to assign a certain amount 
of energy in the stream, in the form 
of pressure drop, to the promotion of 
turbulence. Or, putting it another way, 
it is necessary to pay for high transfer 
rates with pressure drop. The fouling 
factor is of most importance in units 
in which the fluid film coefficients are 
high. Addition of these factors is to 
insure satisfactory operation for a rea- 
sonable length of time after initial 
operation. The listing of the generally 
accepted factors, as well as much 
other useful information, is found in 
the TEMA Standards mentioned be- 
fore. Where time permits, it is best 
to calculate the transfer rates by 
methods found in the standard texts 
on the subject, and use the published 
or estimated rates as checks on magni- 
tude. Otherwise, the use of an intelli- 
gent “guesstimate” with a_ suitable 
margin for error is justified, 

Process conditions fix the amount 
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<— FIN LENGTH 
LOW OVER-ALL RATE 


of heat to be transferred in a particu- 
lar unit. The fact that, even in con- 
tinuous processes, the heat load may 
vary appreciably over a short length 
of time indicates the necessity for an 
overload allowance. Ordinary prac- 
tice is to design for about ten percent 
more than the process requirements, 
with greater allowances made in un- 
usual cases, 

If water is one of the fluids in 
process, good practice dictates some 
consideration of the maximum allow- 
able outlet temperature in the light 
of dissolved or suspended material. A 
maximum of 125° F. where there is 
appreciable hardness is considered 
safe. Beyond this point scale will form 
rapidly and frequent cleaning is re- 
quired, Also, if there is a cooling 
tower in the circulating water system 
it is possible that exposure to higher 
temperatures may weaken the struc- 
ture of the wood. 

It would be well to point out the 
waste entailed in having unnecessary 
temperature crosses in multipass tubu- 
lar exchangers. A glance at the charts 
previously mentioned for the correc- 
tion of the log mean temperature dif- 
ferences will show the rapidity with 
which this factor falls off with a slight 
increase in the overlapping of the exit 
temperatures. This makes necessary 
the use of several passes on the shell 
side or the use of several individual 
exchangers in series. Quite often a lit- 
tle extra thought in choosing stream 
temperatures during the 
sign will effect an appreciable saving 
in exchanger costs by holding these 
crosses to a minimum, 


process de- 


Few General Rules 


It is always a problem to decide on 
which fluid to put through the tubes 
and which through the shell side of 


+ 
FIGURE 3 
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HIGH OVER-ALL RATE 


an exchanger. Usually it is a compro- 
mise, but a few general rules based on 
cost of construction and ease of main- 
tenance may be laid down. Usually 
water is put through the tubes, for two 
principal reasons. Most water will de- 
posit some scale or sludge, and it is 
easier to clean the insides of the tubes. 
Also, it is common practice to use cast 
iron and adiniralty brass in contact 
with water, due to corrosion consid- 
erations. It is cheaper to build the 
heads of cast iron and the tubes and 
tube sheets of brass than to use these 
materials on all shell side parts in 
contact with the fluid. Condensation of 
vapors with little liquid sub-cooling is 
usually done on the shell side. This is 
to allow the condensed liquid to drip 
onto the lower tubes and so cause 
more turbulence on these tubes carry- 
ing a heavier liquid load. If a consid- 
erable amount of liquid sub-cooling 
is to be done it is usually better to 
condense inside vertical tubes if space 
available will permit. The separate 
condensing and sub-cooling areas may 
be calculated, and actually exist as 
such. Any stream carrying a suspended 
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material should, if possible, be put 
through the tubes. If put through the 
shell, the material would tend to settle 
out in the quiet areas at the base of the 
baffles. Very viscous materials should 
be put through the shell side, as the 
baffles may then be placed very close 
together to give almost pure cross-flow 
with the accompanying improvement in 
transfer rate due to higher turbulence. 
With two fluids of otherwise similar 
physical properties, the stream at the 
highest temperature, highest pressure 
or highest corrosion potential should 
be put through the tubes. This will 
eliminate the need for thicker shells or 
ones made of expensive alloys. 


Mechanical Features 


Looking now at the actual construc- 
tion features of the various parts of a 
tubular exchanger, consider first the 
tube bundle. This includes the tube 
sheets, tubes, cross baffles, tie rods, 
spacers, impingement plate, longitudi- 
nal baffle, channel, channel cover and 
floating head cover. 

It has become almost universal 
practice in the petroleum industry to 
use tubes of a few standard sizes. Of 
these, a length of 16 feet and an out- 
side diameter of 34 of an inch is most 
common, with ferrous tubes in 14 and 
16-gauge and non-ferrous tubes in 16 
and 18-gauge. These sizes give a tube 
that is not too small to be cleaned by 
mechanical means and yet has a rea- 
sonable ratio of surface to volume. 
Longer tubes make it more difficult 
to pull the tube bundle to clean the 
outside surface or replace a part, 
while shorter tubes increase the initial 
cost per square foot of area. Tubes are 
usually fastened into the tube sheets 
by rolling, a process whereby the end 
of the tube is expanded into a hole in 
the tube sheet. The inside of the tube 
hole is usually given one or two circu- 
lar grooves to insure a better seal be- 
tween the two metal surfaces. Arrange- 
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ments are available which allow the 
seal to be made by means of a screw 
thread, a ring of packing and a pack- 
ing nut. At present these are used prin- 
cipally in power plant installations, 
but there is a possibility for their use 
in process plants. The points in favor 
of an arrangement such as this are 
the ease in replacing a tube and the 
fact that the packed joint acts as a 
means of allowing for the expansion 
of the tubes. However, there is still 
the inherent difficulty of a packed 
joint to partially, at least, offset these 
advantages. 

The choice between floating head 
and fixed tube sheet construction is 
not always easily decided. It has be- 
come general practice in the petroleum 
industry to use floating heads almost 
exclusively, The outsides of the tubes 
in this type are easily cleaned by pull- 
ing the bundle from the shell or, in 
case of more serious trouble, the entire 
bundle may be replaced by a standby 
unit, thereby reducing the down-time 
considerably. However, this construc- 
tion is more expensive than the fixed 
tube sheet type. Another drawback is 
the difficulty in having more than one 
pass on the shell side. This springs 
from the problem in designing a lon- 
gitudinal baffle of simple construction 
which will seal tightly against the in- 
side of an unbored shell and still be 
easily removable. It is for this reason 
that many designers, when faced with 
the necessity of using several shell 
passes on floating head units, prefer 
to go to several smaller shells in se- 
ries. Several arrangements for these 
longitudinal baffles are on the market. 
but they are not generally used at 
pressure drops greater than 5 psi. be- 
tween inlet and outlet shell nozzles. 

The fixed tube sheet construction. 
with or without an expansion joint in 
the shell, is widely used in the chem- 
ical industries and in power plant in- 
stallations. Its use is justified in the 
handling of process streams of a non- 
fouling and non-corrosive nature. The 
cost of these units is less than the 
floating head construction and, since 
the tube bundle cannot be removed, 
any number of shell passes may be 
specified by welding the longitudinal 
baffles into the shell during construc- 
tion of the unit. The time required for 
cleaning, replacing or plugging off 
tubes is about the same for both types 
of construction. 

In some of the older petroleum re- 
fineries and in some of the present- 
day chemical plants it is possible to 
find fixed tube sheet exchangers with 
an odd number of tube passes. This ar- 
rangement makes it possible for both 
heads of the exchanger to be of iden- 
tical construction. This is partly a 
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hold-over from the time when floating 
heads were stil] believed to be unre- 
liable and all-welded construction was 
not general practice. Present-day cost 
studies show that this construction does 
not usually effect an appreciable sav- 
ing, and in some cases increases the 
associated piping costs. 


Wartime Use of U Bundles 
During World War II added em- 


phasis was placed on the use of U-tube 
bundle construction. These had the ad- 
vantages of cheaper construction and 
the elimination of the gasketed joint 
of the floating head. This last feature 
was particularly desirable in handling 
corrosive fluids such as hydrofluoric 
acid, but there were several draw- 
backs. The minimum radius to which 
the tubes could be bent made it almost 
impossible to fill the center lanes and 
still keep a simple tube arrangement. 
The tubes were sometimes difficult to 
clean because of the bends. The greater 
length of tube required, at a time 
when most tubing was of a standard 
16-foot length, made it necessary to 
butt-weld before making the bends. 
And finally, it was difficult to keep 
spare bends on hand and replace tubes 
when they failed near the center of 
the bundle. At the present time the U- 
tube bundle has its greatest use in re- 
boilers or where an inexpensive unit 
is desired to handle clean fluids at 
moderate pressures, In many ways it 
can be used to fill the gap between the 
fixed tube sheet and the floating head 
constructions, 

Exchanger heads may be of two 
types: channels or bonnets. (Figure 
1.) The first, and most expensive, is 
made up of a channel carrying the 
pass partitions and nozzles, with a 
separate channel cover plate. The 
chief advantage of this type is that the 
channel cover may be removed and 
the tubes inspected without disturbing 
the piping connected to the nozzles. 
Also, with the cover plate removed 
the channel is lighter and more easily 
handled for dismantling. The bonnet 
is a single piece head, either cast or 
welded, which eliminates the gasketed 
joint of the channel type and is some- 
what less expensive. It is necessary to 
break the piping connections and re- 
move the entire head to get at the 
tubes when using this type. 

Tubes are arranged according to 
either of two patterns, called the pitch: 
triangular (or diamond) or square 
(Figure 5). In units where little foul- 
ing is expected on the shell side the 
triangular pitch is used, with the long 
axis of the diamond parallel] to the 
direction of fluid flow, if possible. This 
is done so that the fluid will have 
fewer rows of tubes to cross in travers- 
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Triangular Pitch 





Square Pitch 
FIGURE 5 


ing the shell, with the resultant smaller 
pressure drop. If appreciable fouling 
is expected the tubes are laid out on 
square pitch so the outsides of all the 
tubes may be reached with the clean- 
ing tools when the bundle is pulled. 
Another use for square pitch is in 
reboiler bundles, where the center-to- 
center distance is a little greater than 
in the usual bundle. This is to allow 
more unobstructed passage for the va- 
pors passing up through the bundle 
and prevent vapor binding of the top 
tubes. For triangular pitch, the tube 
spacing is ordinarily 15/16 of an inch 
with 34-inch tubes. Occasionally one- 
inch spacing is used in condensers 
where the pressure drop is critical. 
With square pitch a one-inch center 
distance is ordinarily used, but on re- 
boilers having a high heat flux density 
the spacing may be increased to one 
and a quarter inches. 

The type of baffles to be used is a 
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debatable point. The three main types, 
orifice, disc and donut, and segmental 
(Figure 6), each have their ardent 
upporters, But the last of these, the 
-gmental, is probably in widest use. 
‘he remarks that follow apply pri- 
marily to this type, but they apply in 
jprinciple to the others as well 
|} The amount of cross-sectional area 
f the exchanger, with due allowance 
or the area taken up by the tubes, 
hich is not cut off by the baffle is 
alled the “percent free area” or the 
baffle cut.” The most common baffle 
futs are 20, 35 and 50 percent. Vis- 
alization of the flow in a baffled unit 
Will show that the larger baffle cuts 
Bhould be used with the larger baffle 
Bpacings. In general, the baffles are 
hever spaced closer than 2 inches or 
farther than 24 inches. Any spacing 
greater than this is considered to be 
Merely a tube support, and no credit 
Should be allowed for turbulence due 
cross flow when the transfer rates 
re calculated. The varying baffle cuts 
Bnd distances are used to find the ar- 
rangement which will most effectively 
utilize the allowable pressure drop on 


the shell side fluid. 


Arrangement of Baffles 


These baffles may be arranged to 
give either up-and-down flow or side- 
flow. Ordinarily, with fluids 
carrying no suspended material and 
not passing through a change in state, 
the flow is up-and-down, parallel to 
the long axis of the diamond in the 
triangular pitch. However, if there is 
any danger of solids settling out or a 


to-side 


change in state, side-to-side flow with 
the largest baffle cut is used. This pre- 
vents vapor binding of the top tubes 
in case of vaporization, or the accumu- 
lation of large amounts of liquids or 
solids on the bottom tubes in case of 
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condensation or settling. When using 
square pitch there is no difference in 
the transfer rates or pressure drops 
between the two directions of flow. 
But the same preceutions must be 
taken for the instances of vapor, liquid 
or solid preparation. 

Several arrangements have been pro 
posed whereby the outsides of the 
tubes may be cleaned by means of 
baffles which are moved back and 
forth through a mechanism actuated 
from outside the exchanger. These de- 
find their greatest usefulness 
where the fouling is due to a hard 
friable scale which will easily sepa- 
rate from the tube surface. However. 
for these arrangements to be effective 
on soft, porous scale it is necessary 
that the clearance between the baffle 
hole and the outside diameter of the 
tube be very small, This could cause 
grabbing and scoring of the tubes, and 
tend to outweigh the advantages of 
the method. 


vices 


Many companies require impinge- 
ment plates under all shell side inlet 
nozzles, These are good insurance 
against erosion of non-ferrous tubes 
at this point. Unfortunately, it is some- 
times necessary to sacrifice several of 
the top tube rows to make room for 
an adequate plate under a large noz- 
zle. The use of curved plates or shield- 
ing tubes, slipped over the regular 
tubes and held in place under the 
nozzle, can reduce the loss of area to 
less than that caused by the use of a 
flat plate. 

In setting up exchanger specifica- 
tions, it is well to give some thought 
to requiring several pipe taps in each 
nozzle. These openings are inexpen- 
sive and are very convenient recepta- 
cles for thermometer wells or pressure 
taps should it become necessary or 
interesting to check the performance 
of individual units. 


Nothing has been said as to the ma- 
terials of construction to be used, a 
subject too broad to be covered here. 
It can be stated that the particular 
materials used will be a function of 
the temperature, pressure and corro- 
siveness of the process streams being 
handled. In non-corrosive service, for 
instance, the general temperature lim- 
itations are: carbon steel, 1000° F.; 
cast iron and brass, 400° F. Other 
materials used will have similar limi- 
tations, and these must be given care- 
fulful consideration. Exchangers have 
been built of almost every construction 
material by exercise of much imagina- 
tion and ingenuity. There remain many 
problems but, judging by past per- 
formance of the engineers concerned, 
there is every reason to believe that 
they will be solved as they become 
critical. 

Conclusion 


It is hoped that the foregoing dis- 
cussion will serve to emphasize the 
interdependence of thermal, mechani- 
cal and process design in heat transfer 
work. Since much of the general prac- 
tice in any one locality is the out- 
growth of someone’s opinion, an effort 
has been made to present both the ad- 
vantages and the disadvantages of 
optional arrangements. If some seem- 
ingly important points have been 
omitted, it may be attributed to the 
enormous breadth of the field. For 
reading, the following are recom- 
mended : 

McAdams, “Heat Transmission,” 2d 
ed., McGraw-Hill Book Co., Inc., New 
York, 1942. 

Stoever, “Applied Heat Transmis- 
sion,” McGraw-Hill Book Co., Inc., 
New York, 1941. 

Also the transactions of the AIChE 
and the ASME. 
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There can be V ME Lic 


‘n reading LIQUID LEVEL... 


hen yo ee 
PENBERTHY 
Reflex GAGES 


« 


The refraction of light’(an unvarying law of nature) makes 
the reading of Penberthy Reflex Gages unmistakable. Due 
to this refraction principle, the empty space always shows 
white—the space occupied by liquid always shows black. The 
dividing line between liquid and empty space is sharp and 
unmistakable, there can be no error in reading. It is easily 
read as far as you can distinguish between black and white. 
Penberthy Drop Forged Steel Reflex Gages are available in 
whatever lengths required and for various liquids. They are 
also fabricated to customer's specifications from special 
alloys to meet unusual corrosive and temperature conditions. 
There is a Penberthy Gage of superior quality for every 
liquid level gage requirement. 


FRAME BOLT 
LIQUID CHAMBER 
GASKET 

PYREX GLASS 


GASKET 


‘nck OSA "DETROIT 2, MICHIGAN 
pear 1886 + Canadian Plant, Windsor, Ontario 
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HOW TO— 


Protect Gate Valve Stems 
Mas, types f hread 


rising 
trom 


protectors 


ave been used on the stems ot 
sections ot 


An improve 


Z valves, ranging 
I pe nipples 
read protectors is shown in 
\ pipe nipple of the proper 

| at the upper end with a 
e bottom is welded t 

olding the gate wheel 
ompleted, the pro 

filled soft oil 

lly prepared t 


with a 
» prevent 
screwed tightly i 
ub N » grease cat 
lust enter the pro 
wate is closed, the 


il trom the sten 
again, the reservoir of 


keep 


at prevents stic king 


e threads to 


Maintenance and Operation— 


HOW topo 


HOW TO MAKE— 


tire Extinguisher Bracket 


A BRACKET for those types of fire 
extinguishers placed in outside positions 
can be made by welding a fixed pad to a 
pipe support column. Such a pad should 
have a ring attached to prevent slipping 
retainer at the top its a circular cap 

1 l-inch ring that drops snugly over 
extinguisher and is hinged to the 
lumn. By inverting the extinguisher, 
material inside is prevented from clog- 
hose end is held 
the support 


hose The 
against 


ging the 
in place 


by a welded wire clip 


HOW TO— 


Make Drum Storage Rack 
A HEN using a liquid tor conditioning 


cooling tower water, the reservoir can be 
placed near the installation by building a 
rack which serves the combined require- 
ments for unloading, storing drums, and 


reservoir tor the 


supporting the 
> 


The frame is made of 2-inch 

{ concrete piers. Total height 
matche the average level of a truck 
body. The reservoir is placed perma- 
nently positioned with a filler plug on 
upside for emptying drums to replen 
the chemical. For handling drums a 
hinged extension ts fitted so that the free 
be placed on a truck bed. Drums 


an l 
I emical 
pipe on 


end cat 


can thus be rolled easily from the truck 
to the storage portion of the rack 
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Remove spent catalyst 


the 


quick, easy way 


-from the top 





It's a nice clean job for a single 
operator cleaning catalyst tubes 
from the top. The loosened cata- 
lyst is blown out through the 
Flexotube, which is neoprene-lined 
and immune to the chemical action 
of the catalyst. 
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ELLIOTT 


CATALYST TUBE 
CLEANER 


Make it a simple one-man job, with equip- 
ment weighing only 30 lbs., which can 
easily be shifted from tube to tube. No 
more fussing with heavy equipment, crouch- 
ing under the reactor, looking up at the 
job, with loose catalyst dropping down on 
the operators. 


The Elliott catalyst tube cleaner utilizes a 
standard cleaner motor and blows the loos- 
ened catalyst to the top of the tube and out 
through the elbow. A dust seal at the top 
prevents any dust leakage. It’s faster, easier 
on operators, much less expensive. Write 


for details. 


Y-264 


COMPANY 


Lagonda Division, SPRINGFIELD, OHIO 
Plants at: JEANNETTE, PA. * RIDGWAY, PA. 
SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 





HOW TO— 


Guard Padlocks Better 


Ax EXPOSED padlock often can be 

rather easily broken. One plant has de- 

vised a scheme for placing padlocks on 

inside of doors to plant buildings in 

they are 

bars or hacksaw, 
can be key 

As shown, a some five inches in 

s located so that the padlock, 

cked position, hangs on the 

the door with its lower por 

this opening 

The latch can > any of the usual types 

having staples or other arrangement 

into which the padlock is inserted for 

locking The lock can be 

ypened witl yperly fitting key 

, the door latch mechan- 

vadlock itself are on the 

and a prowler, of 

rk with one hand 

ypening. If the latch 

and well designed 

opportunity would be 

padlock, which, dangling 

for best applica 


the 
inaccessible 
but 


such a fashion that 
attack by pry 
easily opened by 


for 


hole 
liameter i 
when in | 
inside of 


tion partly across access 


easily 
On 


HOW TO MAKE— 


Gauge Level More Visible 


SSELS containing colorless 
h boilers f 


ucl light 


s 
bon processing equipment, oper 


as steam 


I, Vi 
~ a 


frequently 


experience annoyance 


nventi ynal 
1 
rauge giasses 


an inability 


1 
1 
quently 
trast 
ance 


Dark 
are | 


liago 

ainted 

wise placed : 
light background 
which is located im 
mediately behind the 
gauge glass. The ap 
pearance of segments 
of these dark stripes 
seen through the 
glass affords 
contrast, both 
apparent 


the stripes 


gauge 
a high 
in the 
width of 
and in the extent of 
their rotation, be 
tween the liquid filled 
and the vapor filled 


portions of the glass 4 J 
low to De 
r re 


the picture l 


ippeare 
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are drilled through the steel plate oppo- 
site each form while notches are cut on 
the other side. To make a U-bolt, the 
steel rod is measured, cut, and threaded 
on both ends. A nut is run up on one 
end of the rod when it is passed through 
the hole at the side of the form. Then, 
the welder grasps the opposite end of the 
rod with tongs and progressively heats 
the rod to bending temperature while it 
is wrapped over the form until it is 
shaped as desired. 


Make Template 
tor Bending U-Bolts 


BOLTS for pipe line clamps and 
. a minute” with 
nstructed template. This tem- 
t difficult to build but some 
should be exercised when lay- 
! making the various sizes of 
of U-bolt, there is 
which is made by 
tting a 2 inch long ring from extra 
eavy pipe. The | walls must be 
thick to withstand the strain of bending 
U-bolts. Each form is fitted with 

I n both sides for addi- 

tiffr hese f attached 
Holes 


dles can be made “one 


s. For each size 
lividual form 


ipe 
ie 


thick 


now to—Make Stand With Long Rollers 


M. IVING heavy — 


lipment between 


rms are 


steel base by welding 


hops and 
ation blocks, or 

the re 
ninery yar» 1, can be 
accomplished without 
sutomotive equip- 
ment and much more 
than by make- 
means if this 
The 


ere 1s 


ir s 


elsewhere 


‘ asily 
shift 
used 
wn | 
of structural 
angles with a 
work top and 
braces to pro- 
d assembly 
between 
of end legs 
made of 
may 
plain 
bearings as desired. The 
apparatus lies in its 
surfaces which are 
crushed stone, gravel, or 


ev 1s 


earig 
uunted 
ach pair 
rollers 
rhe 
fitted 
roller 


axle 
with 
shell without miring into soft spots. It 
likewise rolls easily on concrete floors 
where seams might interfere with indi- 
vidual caster wheels 


ad- 
vantage a this 
ability to 


lr 


cross 
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Spirotallic Style 911— a general-purpose 
gasket for service with both standard 
and special flanges. Furnished round 


and in irregular shapes. 


Spirotallic Style 912— same as 911 equip- 
ped with a special centering device to 
assure accurate positioning of the gasket 
on raised-face type flanges. 


Spirotallic Boiler Gaskets are furnished for nearly all existent handhole, tube cap 
and manhole covers for standard makes of boilers, economizers and superheaters. 


For a perfect seal on any type flange 
—J-M Goetze Yptielallic Caskey 


F you need a gasket with great mechani- 
I cal strength p/us resilience 

to give a perfect seal under practically any 
Goetze Spirotallics 


designed 


service condition 
will do the job for you 


Spirotallics owe their unique sealing ac- 
tion to their special construction consist- 
ing of a preformed corrugated metal strip 
cushioned with an asbestos filler spirally 
wound. 


When compressed in service, their spring- 
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like characteristics compensate for any ex- 
pansion or contraction of the joined mem- 
bers due to temperature changes. A tight 
seal is made and maintained with relatively 
light bolting and their rugged construction 
frequently makes it possible to re-use them 
a number of times 


Spirotallics are furnished as general 
purpose gaskets for standard or special 
flanges and as boiler, manhole, and tube 
cap gaskets. 


Johns-Manville makes a complete 
line of industrial gaskets—both 
metallic and non-metallic types —to 
meet every service requirement. If 
you have a special gasket problem 
write us. Our 75 years of experi- 
ence is at your disposal to help 
you solve it. 


For complete information write for 
catalog PK-35A. Johns-Manville, 
Box 290, New York 16, N. Y. 


Johns-Manville $<Ze Gaskets 
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Information, formal and otherwise, about 
REFINER AUTHORS the men who write for PETROLEUM 


REFINER as well as others prominent in 


and Other Personalities she ladies. 


chemistry and d minor, mathe 


Author Aspires for matics 


a He is a member of American Chem 

Job Home Family ical Society, Sigma Xi, Omega Chi Ep 
, ’ silon, Phi Lambda Upsilon and Phi 

) Theta Kappa. A research fellowship was 
|: awarded to him for 1946-47 from Pan 

, American Refining Corporation, and a 
Celanese Corporation Fellowship re 


4RNEST G. LONG, teaching fellow 
+} cl 


n emical engineering departmet 
at the University of Texas, Austin, will 
assist Dr. Kenneth A. Kobe in the prey search fellowship in chemical engineer 
ing in 1948-49. Long has held a teaching 
fellowship in chemical engineering since 
1944 
Long was married in 1946. His hobby 
centers on books and research and de 


aration of future installments of “Ther 
mochemistry for the Petrochemical In 
dustry according to an announcement 
by Dr. Kobe. The first installment of 
the serves, which appe ared in the De 
cember. 1948 issue of Petrroceum Ri velopment in chemical engineering. He 
FINER was by Dr K »be, who is grad says his ambition is a job, a home, and 
iate professor of chemical engineering a family. In his opinion, Long says he 
at the University. Part Il. by Kobe and has been at the University long enough 
~ ~since he has been long enough to have 
seniority over 50 percent of the chem 
ical engineering professors there 


Long, is to be found on page 113 of this 
number 
! ong was bor at Hull, Texas, i 


1923. He was eraduated from hig! 
j 


hool orsicana in 1940, and as rank H aren 
ts Coden bs Dende. te Pelel tape 
jarship. In 1942 he vas graduated ° O 

olarship. In, 1942 he wae graduated Fyen in Own Home 

yy scolastic rank) T 

Entering the University o u 


e B. COOK, author of the article on 


I Coast refinery painting appearing 


eceiver 


WwW. B. COOK 


page 155 of this issue, is a chemical 
engineer with Gulf Oil Corporation at 
Arthur Texas, refinery. Wit! Cook 

exce ) rf years during World 
War is l n military leave of ab 
sence, | ’ been continuously em 


spent several months during the 
remainder of his military leave assist 
ing his father in law im the operation ot 
t Gulls Fort Arthur slant cine his marine shipping agency business in 
‘ > ‘ the Port Arthur area before returning 
7 graduation m Texas A. & M to Gulf, when he was shortly afterward 
in 1927 given the assignment of technical ad 

ok is a native Texan and began his viser on paint and painting practices 
tion th the oil industry during Cook owns his home in Port Arthur. 
and its maintenance upkeep, which nat 
urally includes a considerable amount 


re summer 
pump station construction 
tor Magnolia Pipe Line 
nost 


of “postman'’s holiday” amateur paint 
ost a vear in the re 


ing, provides spare time diversion from 
his refinery duties, although he and Mrs 
T ceiving | ‘ 

, Cook both enj t ports events 


ther 1 never time 


f Deepwater R« 
IP 


His employment with Gulf covers sev 
testing and experimet! 


ry Depart 
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HEINZ HEINEMANN 


catalysts 
research career has been 
field of catalytic refining 
Houdry, Dr. Heine- 
chemist and research 
Com- 


application of adsorbents and 
His entire 
chiefly in the 
Before coming to 
mann was research 
supervisor with Attapulgus Clay 
pany, Camden, N. J 

Graduating from the University of 
Technische Hochschule, he 
doctorate at the University 
1937. After a 
synthetic fuels 


Berlin and 
received his 
of Basle, Switzerland, in 
year's rch 1 mn 
at the ik’s I Berlin, 
Dr. Heinemann United 
States as chief research chemist for Ro 
dessa Oil and Refining Corporation. In 
1940 he research chemist for 
Danciger Oil and Refining, Inc., and in 
1941 he became a _ research-fellow at 
Carnegie Institute of Technology, serv 
ing as assistant to the late Dr. Ernst 
Berl. While working on the fellowship, 
Dr. Heinemann organized the research 
fellowship of the Dominican Republic 

Author of several technological papers, 
member of the American 
Society, New York Academy 
of Sciences, American Society for X-Ray 
and Electron Diffraction, Schweizerische 
Chem. Gesellschaft and A.A.A.S 


“Sandy” Doing It 
Solo This Time 


Cu ARLES (SANDY) SANDER- 
SON, author of the article, “The Selec- 
tion of Heat Exchangers,” is making a 
solo run in this issue of Perroteum Re- 
FINER, beginning on page 150. Sanderson, 
in conjunction with ¢ .. Lazzari, con- 
tributed “The Design of Octagonal 
Foundations” in December, 1948 

A registered professional engineer in 
Texas, Sanderson is a partner in a con- 
sulting engineering firm in Houston 
with A. S. Glendening. He was grad- 


aboratories in 
came to the 


bec ame 


he also is a 
Chemical 


February, 1949 


uated from Drexel Institute of Technol- 
ogy near Philadelphia with a bachelor 
of science degree in chemical engi- 
neering 

Sanderson has been associated with 
Celanese Corporation of America at 
Cumberland, Md., in the cellulose ace- 
tate research and development and in 
the petroleum chemicals division. He 
has worked in the heat exchanger divi- 
sion of the Lummus Company as design 
engineer and did field engineering work 
during initial operation of aviation gaso- 
line and synthetic rubber plants. He 
later was with Petroleum Engineering, 
Inc., as process engineer concerned wiih 
natural gasoline and cycling plants 


Ph.D. Degree Soon 
He was awarded the Gulf Oil Corpo- 
ration Graduate Fellowship in 1946 at 
Texas A. & M., where he assisted C. G 
Kirkbride in consulting work on eco- 
nomic process evaluations of govern- 
ment-owned synthetic rubber and avia- 
tion gasoline plants. He completed a 
minor in mechanical engineering and 
received his master’s degree in chemical 
engineering. He expects to receive his 
Ph.D. degree in chemical engineering 

during the next few months 


Hobby Utilized 

To Illustrate 

Refiner Article 

M ILTON JDWIG, engineer of 


Standard Oil C abe of California, re- 
ports on a recent job accomplished by 
the engineering department under the 
title of “Field Stress Relief of Vessels by 
Radiant Electric Heating.” (See page 
109.) This article is a description of-a 
new method of heating for stress relief 
successfully applied to two large reactor 
vessels in Standard’s refinery at Rich- 
mond 

Ludwig has been employed by the en- 
gineering department of Standard since 
1934, when he was graduated from 
Stanford University. He was given a 
leave of absence from 1941 to 1942 to 
teach in the mechanical engineering de- 
partment of the University of California 

Despite the fact that he was graduated 
in electrical engineering at Stanford 
University, most of Ludwig’s work has 
been with fluid mechanics, heat transfer, 
pipe line and pressure vessel design, and 
special stress-analysis problems. One of 
the problems he helped on was the de- 
velopment of design details for the 
above-ground portion of the Trans- 
Arabian pipe line. He also was job en- 
gineer for the design of a 35-mile, 66-kv. 
electrical transmission line in Arabia 
several years ago 

Ludwig's hobby is photography. One 
of the photographs used in illustrating 
his article he made from a 35 mm. neg- 
ative. This job of enlarging brought 
forth the remark that photography in 
this connection is a minor hobby. At 
least, he says, “I often do better with 
pictures of my wife and children. It is 
possible that the subject has something 
to do with it.” The Ludwigs’ two boys 


are nearing the ages of 5 and 7. 


A Gulf Publishing Company Publication 


President-Elect of 
SAE Writes On 
Future Fuel Sources 


3 S. PIGOTT, author of the arti- 


cle dealing with future fuel or power 
sources (page 87), has been chief engi- 
neer of Gulf Research Development 
since 1929. After graduation from Co- 
lumbia University in 1906 with a degree 
in mechanical engineering, he engaged 
in power-industry installing of low-pres- 
sure turbines and other equipment, and 
in the reconstruction of several electric 
power generating plants in the East and 
Middle West. Post-graduate work by 
Pigott was limited to one year at Co- 
lumbia as professor of steam engineer 
ing 
Varied Experience 

During the five years from 1915-20 
he worked as consulting engineer in the 
construction of power and service equip 
ment for Remington Arms, superintend- 
ent of mills for Bridgeport Brass Com 
pany, and works manager of Crosby 
Steam Gage and Valve Company. He 
returned to the power industry in 1922 
as mechanical engineer at Stevens and 
Wood; later he worked for Public Serv- 
ice Production Company, designing and 
constructing large power plants. Since 
1929, Pigott has been chief engineer iv 
charge of engineering research for Gulf 
Oil Corporation and its subsidiaries 

Pigott has obtained about 30 patents 
on power-plant equipment—oil burners, 
meters, test equipment, and pumps 

He was chairman of the ASME spe- 
cial research committee on Fluid Meters 
from 1916 to 1946, and from 1918 to 


1946, he was a member of ASME main 


“a 


MILTON LUDWIG 
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power test codes subcommittee. Pigott 
was the first president of the tormer 
American Society for Measurement and 
Control (now Pittsburgh Chapter of the 
Instrument Society of America). He is 
SAE president-elect 

Pigott has written and published more 
than 40 technical papers on power plant 
design, fluid flow, instruments, lubrica 
tion, fuel and lubrication system in avia 
tion 


ers 


and superchars 


Cc. D. GARD 


Quiet, Friendly, 
Capable, Efficient 


’ 

chief process enginee! 
Union Oil Compan 
ared the article begin 


D. GARD, 


this tissue, entitled 
m CO. Ex 
al Gas.” 
since 1921, star 
tal rk for 
natural 


il an 


nendly, Gard is entir 
who 
gineering, develop 
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efficient engineer, 
in the er 

I supervision of ¢ 
operation of natural gasoline ar 
atural gas processing facilities since he 
ned tl He is a graduate 
f the | thern California 


1917, ineering 


e company 
niversity of Sou 


electrical eng 
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» has been active in technical 
rk the Natural Gaso 
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Lifts Group from Rut 


ALBERT R. SITTON, enthusiastic 
insulation expert and author of “Expan 
sion Problems in the Heat Insulation of 
Vessels” page 131), rates 
a most unique place in the PerroLeuM 
ReFiner family of authors. According to 
Sitton, the “family” has been “following 
a fixed pattern of universities and de 
rhe school days he remembers 
spent in skipping early morn 
ing classes at old Port Arthur High 
School when the trout were schooling 
Lake As a result of this 
‘schooling’ he earned several degrees 
ncluding the O.F.W.S. (Old Fashioned 
Wood Shed) and L.C.T. (Local Con 
table’s Third) e is convinced that 

r the PR family with his educa 
tional background will c« lift it 


of the rut 


Process (see 


grees.” 


best were 


Sabine 


jomnin 


tainly 


orking and 
Port Arthur, 
Sabine Lake 
landed a 
refinery in 
He has not 
days insulation 


the easiest out 


a diet of 


1918; consequently, he 
I Texas Company 
partment 

hat im those 

refinery was 
available 

always in 

rked with just 

e commercial types of 

le ve} ped during the 

30 years; that is with the exception 

two years he spent in the Marine 

ps during World War I. He was 

for Mundet Cork Corpo 

ration of Houston from 1934 to 1940. In 

1940 he left to take charge of the insu 

ation department for Consolidated Ship 

building Corporation at Orange, Texas 

uring the on this job, Sitton 

lueprint reading and 


in insulation 
has Ww 
, 

ils d 


ating mater 


Saies engineer 


evenings 
ship's 


he came back to Hous 
B.& B 


Engineering 


Socony-Vacuum 


ELBERT R. SITTON 


engineer d¢ 


& Supply 
selling, and specification writ 
ing. He left B. & B. last to enter 
business for hirnself. A member of the 
American Society of Heating and Venti 
Sitton also has been 
the Asbestos Workers 
for 29 years 
»bby is working with hook, 
lieve it or not, 
suited 
Waltonians, he plays 8-ball with the 
boys at the Elks’ Club in Houston 
Sitton’s favorite food was and is FISH 
boiled flounder wit! 
His complaint—fl 


today than yesteryear 


as sales ing esti 
mating 


year 


lating Engineers, 
a member of 
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His cl 
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on days and 


iet | 
sinker, and be 
evenings not 


wine sauce 


unders are smaller 


Veteran Retires 


R. B. Malone, superintendent of the Pratt Works of Socony-Vacuum Oil Company, Inc., since 1927, is 
receiving a 45-year service button from the company before he retired on January 1, 1949. At the 
presentation were, left to right, A. L. Kothe, processing department foreman of the Pratt Works; 
E. J. Tully, grease and compounding superintendent of the Pratt Works; D. L. Hooker, in charge of 
Eastern refineries; Malone; W. F. Burt, vice president and director; Dr. W. L. Linton, manager of 
the company’s East River refinery operations; E. F. Pinney, superintendent of the Pratt Works, suc- 
ceeding Malone; and William Ruchstuhl, foreman of the candle department of the Pratt Works. 
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SULPHUR | 


FROM SOUR NATURAL GAS | | 


r I VHE McKee organization has undertak- 
en design engineering and construction 
of a plant for the manufacture of 150 tons 


per day of sulphur from sour natural gas. 


This plant, when completed, will serve the 


dual purpose of conserving waste material 


and eliminating air pollution. f 


ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 


ke gek 








THE )AONTH IN THE INDUSTRY 


‘‘Monopoilistic Practices"’ 
Of Oil Industry Flayed 


lo correct what it considers “monop 
practices” in the petroleum in 
Senate Small 
filed its report 


olistic 
dustry, the 
Committee has 
recommends 
Separation of crude 
lines trom “shipper 
natural gas wastage; “reestablishment” 
of competition between oil producing 
states; examination of the operation ot 
the Interstate Oil Compact Commission 
the possibility of either repealing 
the federal law or making amendments 
the view of helping to safeguard 
public interests; investigation of the 
Connally Hot-Oil Act with the view of 
either repealing it or imposing restric 
tions that will make it applicable only 
when oil-producing states tollow sound 
engineering principles of conserving oil 
and making it necessary if they are held 
down to market demand; delay in the 
construction of the Trans-Arabian pipe 
line until the domestic supply of steel 
has become greater than the demand; 
and the prohibition of monthly forecasts 
of crude petroleum demand by the Bu- 
reau of Mines 

Three oil-divorcement bills have been 
introduced in Congress by Senator Gil 
lette (Democrat, lowa). The bills would 
“prohibit interstate common-carrier pipe 
from transporting commodities in 
such carriers have any interest 
divorce the business of producing, refin 
ing and transporting of petroleum prod 
ucts from that of marketing petroleum 
products, and prohibit producers, refir 
ers and marketers of petro leum products 
trom operating tankers and 


Business 
which 


and products pipe 
owners”; study ot 


with 


with 


lines 
which 


barges.” 


Tax Change Suggested 


Claiming that the 
does not take int 


present tax system 
consideration the ris 
ing price of Admiral Ben 
Moreell, president of Jones and Laugl 
lin Steel Corporation, has proposed a 
1 tax law whicl 
write off a 
equipment 
years, and al 
lowing the companies to 
amortization from income. He 
suggests that the might be ef 
fective only as long as companies wer: 
modernizing and increasing 


equipment, 


change in the federa 
vould allow companies to 
portion up to one-half of 
costs within one to five 
deduct this 
taxable 


measure 
capacity 


Science Foundation Bill 


Congress again will consider 
ot a national science foundation 

Proposed by President Truman the 
measure would set up a science fou 


creation 


inda 
tion of 24 members for six-year terms 
with the president naming the founda 
tion director. He has asked for a direct 
appropriatior $2 llion plus $12 
million in 

thereby enabli 


tablish 


progran 


Struth Joins API 


H J. Strutl veteral ml ec 
and analyst, has joined the Americar 
Petroleum Institute staff in New York 
as head of the Research Section in the 
Department oO Information He ré 


momist 
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signed the editorship of the Petroleum 
Data Book, Dallas, to accept the post 

Prior to his editorship of the data 
book, Struth spent 10 years with the 
Mid-Continent Oil and Gas Association 
as an economist and administrative as- 
sistant. During the NRA days he served 
in Washington as technical adviser to 
the Petroleum Administration 


Oil Compact Meeting 


The Interstate Oil Compact Commis- 
sion will hold its spring quarterly meet- 
ing May 10-12 at the Roosevelt Hotel 
in Jacksonville, Fla 


Calendar of Meetings 


American Institute of Mining and 
Metallurgical Engineers, Annual 
pecoeene, San Francisco, Fairmont 

API Lubrication Committee BMesting. 
St. Louis, Jefferson Hotel 


American Society os Hy’ Materials, 
Sortne ommas and Committe 
week, | hicago, Hotel Edgewater 





Wisconsin Petroleum Association, 
Annual Convention, Milwaukee, 
Schroeder Hotel. 

American Institute of Chemical 
Engineers, Regional Meeting, 
Los Angeles. 

Manufacturers Standardization 
Society of the Valve and Fittings 
a New York, Commodore 

jotel 

National Association of Corrosio: 
Engineers, Annual Convention, 
Cincinnati. 

Chicago Technical Societies Council, 
Annual Chicago Production Show, 
Chicago, ry Stevens. 

New England Gas Association, 
Boston, Statler Hotel. 


1 ~ Chemical Society, Division 
of Petroleum Chemistry, Spring 
Meeting, San Fra 
Western Petroleum Refiners Associa- 
tion, San Antonio, Plaza Hotel. 


7-10 
14-17 


24-25 


27 to 
April! 


28-30 


29 to 
April l Nineteenth Annual Setety Association, 


ton, Statler Hotel. 





APRIL 
4 5 Industrial Accident Prevention 
Assocation, Toronto, Canada, 
Royal York Hotel. 

American Petroleum Institute. 
Refining Division, Mid-Year 
Meeting, Houston, Shamrock 
Hotel. 

American Institute of Electrical 
= = ree New York, Statler 
Hot 

Midwest = Assocation, Annual 
Convention. Des Moines, Hotel 
Ford Des Moines. 

American Society of Lubrication 
Engineers, Annual Meeting. 

New York, Pennsylvania - 

National Association of C 
Engineers, Cincinnati, Nether- 
lands-Plaza Hotel. 

Western Metal Congress and Exposi- 
tion, Los Angeles, Shrine Civic 
Auditorium. 

Southwestern Gas Measurement 
Short Course, Norman, University 
of Oklahoma. 

National Petroleum Assocation, 
Cleveland, Hotel Cleveland. 

Midwest Power Conference, Annual 
Meeting, Chicago, Hotel Sherman. 

Southern Gas Association, Annual 
Convention, Biloxi, Buena Vista 
Hotel. 

Natural Gasoline Association of 
America, Fort Worth, Texas Hotel. 

Society of Automotive Engineers, 
New York, Engineering Societies 
Building. 


7 


Tells Motorists To Adhere 
To 1000-Mile Oil Change 


recent recommenda- 
Federal Supply 


In answer to the 
tion of the Bureau of 
for a 4000-mile oil change * ‘under con- 
trolled preventative maintenance,” A. C 
Pilger, Jr., field engineer for Tidewater 
Associated Oil Company, has stated 
that motorists should continue to adhere 
to the 1000-mille oil change for safe 
operation. 

Safe levels of oil change periods are 
determined by the controlling factors of 
maintenance, type of motor oil, type of 
gasoline, engine design and type of op- 
eration, and in order to extend the oil 
change period a qualified engineer would 
be required who is familiar with all fac- 
tors governing operation of the vehicle, 
Pilger added. Only where an engineer 
is supervising controlled preventive 
maintenance should oil change periods 
be extended, he declared 


Improvements Reduce Cost 
Of Coal Synthesis Plant 


Improvements in equipment design 
and the modification of some of the 
processes have reduced the construction 
and gasoline manufacturing cost in a 
30,000-barrel daily coal hydrogenation 
plant. The Bureau of Mines in its latest 
circular estimates the cost of building 
the coal-to-oil plant at $244 million with 
the tested innovations and about 25 per- 
cent higher without them. Gasoline 
manufacturing costs are estimated at 
14.3 cents per gallon. This figure does 
not include revenue from by-products, 
return on investment or sales expenses 
A flow sheet of both the liquid and va- 
por phases of coal hydrogenation and ¢ 
general description of the hy« iregenation 
process are included 

For a copy of circular 7486, “Improve- 
ments in Hydrogenation of Coal,” write 
tureau of Mines, Publication Distribu- 
tion Section, 4800 Forbes Street, Pitts 
burgh 13 


Cities Service Names Lynd 


Lloyd Lynd has been named a vice 
president of Cities Service Oil Company 
(Delaware). Before his recent appoint- 
ment Lynd was treasurer and director 
of Cities Service Oil Company, Empire 
Pipeline Company, Cities Production Cor- 
poration and Terminal Facilities, Inc., 
as well as a director and assistant treas 
urer of Cities Service Oil Company, Ltd 


Engineers’ Council Meets 


Houston 
symposium 


Council of 
annual 
Hotel in Houston 
will present five 
phases of “The 
Natural Re 


symposium 


The Engineers’ 
will hold its second 
April at the Ric« 
National authorities 
papers on the major 
Conservation of Our 
subject for the 


CORRECTION 


“Pressure-Temperature 
Correlations for Petroleum and Hydro 
carbons” by Matthew Van Winkle, as 
sociate professor of chemical engineer- 
ing at the University of Texas, which 
appeared in the January, 1949, 


sources,” 


In the article, 


issue of 


lol 


Petroleum Re finer 
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PerroLeUM Reriner, “Figure 1” on page 
88 should have been labeled Figure 2, 
and “Figure 2” on page 90 should have 
been labeled Figure 1 


Esso Standard Promotes 4 
In Baton Rouge Refinery 


M. W. Boyer, vice president of 
Standard Oil Company and _ general 
manager of its Baton Rouge refinery, 
has been placed in charge of all manu- 
facturing operations of the company ef- 
fective February 1. His headquarters 
will be in New York 

Cecil Morgan, associate general coun- 
sel of the company, has been named a 
vice president and will assume charge 
of manufacturing, public relations and 
crude oil purchasing operations of the 
Louisiana division, succeeding Boyer 

J. Voorhies, assistant general man 
ager of the Baton Rouge refinery, will 
become general manager 

H. G. Mangelsdorf, assistant to the 
general manager, will become assistant 
manager, succeeding Voorhies 


Esso 


general 


AP! Lubrication Group 
To Meet in St. Louis 


Seven speakers for the American Pe- 
troleum Institute’s Lubrication Com- 
mittee meeting, Jefferson Hotel, St 
Louis, February 21-23, the first of four 
to be held throughout the year, have 
annornced as follows 

February 23 am.—W. H. Oldacre, D 
\. Stuart Oil Company, Ltd., Chicago, 
“Cutting Fluids—An Engineering Re 
sponsibility and a Marketing Opportu 
nity;” F. H. Ott, Union Oil Company 
ot California, Los Angeles, “Modern 
Greases Mean Simplified ,Lubrication;’ 
. Ge and C. McKee, Nourse Oil 
Company, Kansas City, Mo. (subject to 
be announced); H. L. Moir, The Pure 
Oil Company, Chicago, “Power Trans 
mission Fluids—A Challenge to the 
Service Station.’ 


Afternoon r. P 


been 


urse 


Sands, Monsanto 
Chemical Company, St. Louis, “Present- 
day Automotive Gear Oils;” E H 
Erck, Pioneer Eclipse Division, Bendix 
Aviation Corporation, Teterboro, N. J., 
A Consumer's Appraisal of Technical 
Petroleum Training Programs;” and 
John Boyd, Westinghouse Corporation, 
East Pittsburgh, 
Lubrica 


Rese arci I ab ratories 
Pa, “A < Goals in 
tion.” 

Two more speakers for the 


will be 


msumer’s 


afternoon 
later by 
Gulf Oil 


announced 


Dayton P. Clark, 


session 
Chairman 
Corporatior 


S. W. Sparrow Heads SAE 


Stanwood W 
elected president of 
tomotive Engineers for 1948. He is vice 
f engineering of 


been 


Au- 


Sparrow has 
the Society of 


president in charge of 
Studebaker Corporation, 
Ind 

Among the 


witl 


South Bend, 


presidents elected to 
serve are Max M 
Roensch, research coordinator of Ethyl 
Corporation, and H. L. Moir, technical 
advisor for Pure Oil Company. 


vice 
sparrow 


February, 1949 


Crude Oil Throughput of the Operable Refining Capacity of the United States 
(Barrels Per Calendar Day) 


(Report of Committee on 


January 


December 
31, 1948 


REFINING DISTRICTS! 


Refining Capacity 
13, 1949 


National Petroleum Council) 


ESTIMATED:— 
‘September | 
. 1949 


March Jane December 
31, 1949 30, 1949 31, 1949 





I. East Coast 
Appalachian No. 1 
IL A hian No. 2 
Indiana, Illinois, Kentucky 
Ok . Kansae, Missouri 
Il. Inland Texas 
Texas Gulf 
Louisiana Gulf 
North Louisiana-Arkansas 
Roeky Mountain, New Mexico 
. Other Rocky Mountain 
V. California 


94,900 
15,000 
185,500 
1,044,800 


Total United States 6,261,600 


923,100 
117,700 
71,500 


203,800 
1,046,300 


6,346,900 


1,015,100 
118,000 
80,000 
1,102,600 
522,100 
267,000 
1,581,500 
458,100 
95,700 
15,000 
220,300 
1,059,300 


942,100 975,100 1,020, 100 
118,000 
75,000 


1,079,700 


221,000 


201,300 z 
1,059,300 


1,052,300 
6,410,500 


1,057,300 


6,467,800 6,534,700 6,569,400 


NOTE: In addition to the above, there were on September 30, 1948 about 28,000 barrels daily capacity shut down which 


would need major repairs before it could be operated. 


! These are the general supply and demand areas of the country, and are the same as the wartime PAW districts 


Total U. S. Refining Capacity Estimated 
At 6,346,900 Barrels in NPC Survey 


National Petroleum Council's 
Petroleum Capacity last 
month reported that expansion of re- 
fining capacity for the production of 
gasoline, fuel oil and other petroleum 
preducts in the United States has, in 
the past two years, exceeded all expec- 
tations, with surplus capacity running 
approximately 10 percent above recent 
peak production requirements 

Walter S. Hallahan, chairman of 
NPC, said that the data which had been 
compiled at the request of the Depart- 
ment of the Interior, is further evidence 
of the remarkable accomplishment of 
the petroleum industry in expanding its 
capacity so rapidly during a period of 
steel and manpower shortage. Supplies 
of petroleum products now available for 
and industrial re- 
than in any pre- 
wartime highs 


The 
Committee on 


our military, civilian 
quirements are greater 
winter, exceeding 
committee was headed by Dr 
Wilson, Standard Oil Com 
board chairman 


vious 
The 
Robert F 
pany (Indiana) 
Estimated daily refining capacity of 
the operable refining units of the U. S 
as of December 31, 1948, totaled 6,346,- 
900 barrels. A previous council report 
showed March 31, 1947, total refining 
capacity at 5,588,402, an increase of 14 
percent in 21 months. Estimated addi- 
tions in 1949 will add another 3% per 
cent to the December, 1948, figure 
\ study of the daily average refining 
capacity and runs to stills in the U. S 
reveals the excess or surplus refining 
capacity which has been available since 
1917. Although the trend has been 
sharply upward in both refining capac- 
ity and actual stills, the gap 
between capacity and runs has steadily 
narrowed since 1932 resulting in the 
smallest surplus of refining capacity at 
the present time that the country has 
ever had—approximately 10 percent 
Dr. Wilson emphasized a difference 
often not recognized. “Most 
concerns,” he said, “feel that they get 
the lowest average cost when they op- 
erate at 100 percent of capacity, but 
when you have material of widely vary- 
ing ages and efficiencies, that is not 
true. IT am confident that to go above 


runs to 


which is 


A Gulf Publishing Company Publication 


90 percent in our industry, realizing the 
the type of units we have brought into 
operation, we would increase rather 
than decrease average costs 

“Refinery capacity has increased dur- 
ing the past two years at an unprece- 
dented rate, and the margin of about 
10 percent of further operating capac 
ity over crude runs, is still available, 
Dr. Wilson said. “This was done very 
largely by the $5 billion that the oil 
industry invested in expansion of facil- 
ities. If we had had an excess profits 
tax during that period it could not have 
been done.” 

The following are estimates of the oil 
charging capacity per calendar day (bar- 
rels daily) of the operable refining units 
in the U. S., beginning September, 1948, 
by quarters through the year 1949 
September 30, 1948 
December 31, 1948 
March 31, 1949 
June 30, 1949 
September 30, 1949 34,7 
Estimated I pmber 31, 1949 

Note: In addition to the above, there wers 
on September 30, 1948, about 28,000 barrels 
daily capacity shutdown which would 
major repairs before it could be operated 


Actual 
Estimated 
Estimated 
Estimated 
Estimated 


6,346,900 
6,410,500 
6,467,800 


need 


The committee did not undertake to 
classify refining capacity into “eco- 
nomic” and “uneconomic” as requested 

The much higher capacity figure, 1948 
over 1947, resulted from the pressure for 
increased products which brought about 
not only much new construction but also 
the adoption of many expedients which 
increase capacity or decrease shutdown 
time, the report said. Figures for De- 
cember indicate U. S. refineries were 
operating at 90.6 percent of capacity of 
the estimated December 31 capacity 


H. J. Holcomb to New York 


H. J. Holcomb, formerly in the proc- 
ess engineering department of the Au- 
gusta, Kans., refinery of Socony-Vacuum 
Oil Company, Inc., has been transferred 
to the company’s pipe line department 
in New York. 

A graduate of Oklahoma A. & M., 
Holcomb started with Socony-Vacuum 
20 years ago. He was transferred in 
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1939 to 


refinery 


the company’s 
at Casper, Wy Holcomb was 
in the U. S. Army from June 30, 1941, 
until May 1, 1945, when he 1 


was ais 
charged as a major 


Augusta from 


Oronite Offers New Line 
Of Lubricating Additives 


An extensive line of lubricating oil 
additives is being manufactured and 
sold by Oronite Chemical Company, 
Standard Oil Company of California sub- 
sidiary, effective January 1, 1949 

The additives will be available as fin- 
ished concentrates, ready for blending 
with base stocks to produce high grade 
diesel and motor lubricants and as indi 
vidual chemical compounds for use as 
lubricating oil detergents, antioxidants, 
corrosion inhibitors and similar products 


1. M. Hemphill Retires 
After 34 Years With Shell 


When I. M. Hemphill, manager of the 
Martinez refinery of Shell Oil Company, 
retired December 31 he closed a 34-year 
record of service. He will be succeeded 
by J. A. Tench who has been superin 
tendent of the plant for the past two 
R. C. Barton will be trans 
Shell's Wilmington refinery 
Tench’s 


years. Dr 
ferred from 
to fill the 
promotion 


vacancy created by 


Dr. Warren Lewis Selected 
To Receive AIC Gold Medal 
Dr. Warren K 


of chemical 
Massachusetts 
has been unanit 
the 1949 gold medal 

Institute Lf Chemists 
Thomas of M 


fessor engineering at the 


Institute of 
ously sel d to 
American 

Allen 


nsanto ¢ nical mpany 
, 


Technology, 


Lewis, emeritus pro 
ive 


rece 


I 
e medal 


nanutactu 
lal will be 
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William Schwarz Is Caltex 
Evropean General Manager 


William Schwarz has been appointed 
to the newly cr osition of genera 
manager for Eu ) . ifornia 
Oil Company, 


Texas 


Phenol Facilities Expanded 
The D Chemical Company, M 


Shell Oil Decentralizes 
Gas-Gasoline Activities 


‘ 


Church Jordan 


George T. Tennison has been named 
regional gas manager to coordinate the 
gas activities of Shell Oil Company’s 
four areas east of the 
Rocky Mountains 
and will be 
by Ed S. Quinn, re 
gional gas represent 
ative, coordinating 
gas contracts and 
measurements; and 
by John B. Haefer, 
Jr., regional gas rep 
resentative, handling 
and 


assisted 


purchases sales 
of volatiles 

Gasoline and cy 
cling plant design 
and construction are 
centered in the engi- 
neering division of the regional produc 
tion department. The gas engineering 
headed by Merle R. Church, 
regional gas engineer, will deal with the 
construction of plants, while the techno- 
logical section, headed by John T. Jor- 
dan, regional technologist, will deal with 
the design of such plants 


Tennison 


section, 


Continental Expands Its 
Engineering Department 


Continental Oil Company has ex 
panded its general engineering depart 
with the appointment of J. H 
Olehy, f director of technical 
company’s manufactur- 
manager of the en- 


ment 
rmerly 
m the 
artment, as 
department 
M Clawson, chief for the past 13 
will continue as chief construc 
igineer, and T. O. Duller, for 
assistant chief engineer, has been 
nted chief 


years, 


design engineer 


Nuclear Fission Use Would 
Improve Fuels, Lubricants 


Nuclear fission is being used 


probably 
neine life 
om less 
dioactive pistor 
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engine 
engine run tor 
n, a sam le of 
crankcase and 
unter, which im 
amount of metal 
| T he 


f ring 


minute particles of iron are flushed away 
by the oil. As little as one-millionth of 
an ounce of metal worn from the rings 
detected 
uses of 


can be 

Other radioactive 
revealed by the research 
which has worked closely with the 
Atomic Energy Commission, involves 
tracing of oil shipments through miles 
of pipe line. One-billionth of an ounce 
of radioactive Barium is placed in an 
oil sample, and the progress of the sam- 
ple followed with a Geiger counter 

Radioactive carbon is being used in 
a similar method to learn more about 
what happens to gasoline molecules as 
they pass through the operation of a 
modern refinery 


John C. Bolinger Dies 


John C. Bolinger, 56, process design 
engineer for General Petroleum Corpo- 
ration, died January 17 in Pasadena, 
Calif. He contributed to the design of 
many of the distillation units of the 
company’s refinery at Torrance, Calif., 
as well as aiding in the development of 
its TCC units and the adaptation of the 
rcc and products to local 
conditions 

Associated with General Petroleum 
since August, 1926, Bolinger was a grad- 
uate of the University of California and 
California Natural 


substances 
corporation, 


processes 


was a member of the 


Gasoline Association 


SAE Chairman Retires 


E. W. Upham, chairman of the fuels 
and lubricants committee of the Society 
of Automotive Engineers for 20 years, 
has retired from office and will be suc- 
ceeded by M. D. Gjerde 


Kellogg Presents Review 
Of World Refining Setup 


Construction of four refineries in 
South America with still others pro- 
jected are set forth in a “Global Review 
of Oil Refining in 1949” prepared by 
the M. W. Kellogg Company. Activi 
ties in Europe also are touched upon. 

Argentina, with three refineries now 
being built, is seeking to “refine her own 
oil in her own plants,” the largest of 
which, near Buenos Aires, “will have 
facilities comparable with the most ad- 
vanced in the world.” The three-plant 
program includes delayed coking, fluid 
catalytic cracking, catalytic polymeriza- 
tion and alkylation 

Brazil, with no complete refinery, is 
having constructed a 2500-barrel daily 
complete refinery at Bahia, its nucleus 
being a thermal cracking ymbination 
unit 

Chile is planning a refinery 
lierra Del Fuego production, 
barrels daily 

Kellogg rted it is participat 
ing in the current Venezuelan refinery 
expansion wW nany big companies 
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These men can give you a tip 


on engine performance unexcelled! 


F YOU asked these five operators for some together for truly outstanding performance, 
good advice on how to get top reliability, month after month and year after year. 
efficiency and economy in big engine per- 
formance, they would doubtless suggest that Today there are rugged Cooper-Bessemers to 
you specify Cooper-Bessemers. They have meet virtually all heavy duty requirements 
reason to know. over 25 horsepower — efficient, long-lived gas 
engines, engine-driven compressors and 
Here, in an important South American plant, Diesels of many types and sizes. You can be 
power for driving pumps, generators and com- sure of engine performance at its finest when 
pressors is furnished by nine 600 hp Cooper- you choose Cooper-Bessemers. 
Bessemer GMV gas engines. And here, these 
men have adopted some mighty high operating 
standards that have become a slogan: “110% Ve 
capacity ... 99% running time... 4,000 hp 


hours per gallon of lube oil.” This is just Cooper-Bessemer 





another example of how capable operators 


and Cooper-Bessemer quality can always get Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
New York Washington Teelohiolas Mas! 
Parkersburg, W. Vo San Francisco, Calif Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Seattle. Wash tte Shreveport St. Louis Los Angeles Caracas, Venezuela 
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Fig. 1793—Large 125-pound Iron Body 
Bronze Mounted Gate Valve. Made in 
sizes 2” to 30”, inclusive. Has outside 
screw rising stem, bolted flanged yoke 
and tapered solid wedge. Also available 
in All tron for process lines. 


Fig. 3061—Ciass 300-pound Cast 
Stee! Swing Check Vaive with bolt- 
ed cap and flanged ends. Disc has 





1. Is this an au-to-mo-bile? 
Yes, this is an au-to-mo-bile. 
It is a fine au-to-mo-bile and 


POWELL VALVES 


helped to make every part of it. 





American Industry has gone a long way since McGuffey 
compiled his First Reader in 1836. But Powell Valves 
have matched every step in its progress. 


Literally, Powell Valves help to make everything that 
goes into the modern automobile. Because, whether it be 
motor, transmission, chassis, body, plastics, finishes, 
tires, anti-freeze, battery, gasoline or any other pro- 
cessed item, there are Powell Valves exactly suited to 
control the flow of all media used in their production. 


This automobile merely illustrates the completeness of 
the Powell Line. The important point is that, no matter 
what your product may be, there are Powell Valves 
especially adapted for each and every one of your flow 
control services. 


Fig. 3003—Ciass 300-pound Cast 
Steel Gate Vaive with flanged ends, 
bolted flanged yoke, outside screw 
rising stem, tapered solid wedge. 


Fig. 1503—Class 150-pound 
Cast Stee! Gate Vaive with 
flanged ends, bolted flanged 
yoke, outside screw rising 
stem, tapered solid wedge. 


ample lift to permit full, straight- Ci . . 22 Ohi 

way, unobstructed fow through tne = WE Wm. Powell Co., Cincinnati 22, Ohio 
1 body. 

(cor DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 





THE Monta ée0 


‘middle- 


able to satisfy the demand for 
kero- 


of-the-barrel’ fractions, primarily 
sine, heating oil and diesel oil 

“Our engineers are being required, 
for plants in United Kingdom, France 
and Belgium, to stress the production of 
the minimum of gasoline and maximum 
of 400-650° F. stock. 

‘Already some European refiners 
slant their plans toward catalytic crack- 
ing and catalytic reforming as the most 
efficient ways to meet the anticipated 
eventual call for quantity production for 
high quality gasoline.” 

‘ellogg reported that it is currently 
modernizing one of France’s major re- 
fineries located at Martigues as well as 
plants at L’Avera, Gonfreville and Dun- 
kirk. 

Kellogg sees in the 
major challenge to the 
tractor who will have to “make recom- 
mendations in accord with changing 
world conditions” and will have to build 
flexibility into refineries so that they 
may “operate advantageously under a 
wide variety of crude supply and mar- 
ket conditions.” 


world survey a 
engineering-con- 


Hi-Way Refineries Plans 
Refinery for Saskatchewan 


Hi-Way Refineries, Ltd., has let a 
contract for a new oil refinery at Saska- 
toon, Saskatchewan, the plant to consist 
of a 2000-barrel per day crude topping 
unit and a 500-barrel per day Dubbs 
licensed thermal cracking unit, together 
with all the necessary auxiliaries for a 
complete modern refinery 

Contract for the design, 
and construction has been 
The Refinery Engineering 
lulsa 


engineering 
awarded to 
Company, 


Italian Refinery Planned 


California Texas Oil 
and Petrolea Company are cooperating 
in the building of a refinery at Trecate, 
Italy. To operate on Middle East crude 
oil, the plant will have a capacity of 
10,000 to 20,000 barrels daily. Crude stor- 
age equal to about a month’s throughput 
is included in the construction project. 

Petrolea will also expand its storage 

Vado Ligure, Italy, to 425,000 barrels 


Company, Ltd 


Belgian Plant To Be Built 


Anglo-Iranian Oil Company, Ltd. and 
Cie. Financiere Belge des Petroles, gen- 
erally known as Petrofifia, have formed 
a joint company, Societe Belge des Pe- 
troles, for the construction of a refinery 
at Antwerp, Belgium 

lo have a daily capacity of 30,000 bar- 
rels, the refinery will get under way in 
1949 with completion due some time dur- 
ing 1951 or 1952 


Australia to Get Refinery 


Shell Oil Company is to build a com- 
plete oil refinery in Victoria, Australia 
To cost approximately $6 million, it will 
take two years to build. Imported crude 
oil will come from sterling areas, ac- 
cording to E. Avery, the company’s gen- 
eral manager in Australia 


1949 


February, 


Two Executives Promoted 
By Standard Development 


Reeves 


Reeves, vice president and 
1947, has been named ex- 
ecutive vice president of Standard Oil 
Development Company, and Edwin J. 
Gohr, assistant manager of the research 
and development department since 1945, 
will president and di- 
rector 


D. R. Johnson New Head 
Continental Manufacturing 


D. R. Johnson has been appointed man- 
ager of the manufacturing department 
of Continental Oil Company with super- 
vision over the com- 
pany’s eight  refin- 
eries. Formerly man- 
ager of the southern 
region of the manu- 
facturing depart- 
ment, Johnson will 
be succeeded by L 
W. Vickery, super- 
intendent of Conti- 
nental’s Ponca City 
refinery 

Charles D. Hull, 
named superintend- 
ent of the Ponca City 
plant, will be suc- 
ceeded as assistant 
to the president by C. B. 
analyst in the company’s 
and planning department. 


E. Duer 
director since 


become a vice 


Johnson 


Round, former 
coordinating 


Bureau of Mines Estimates 

Reduction In Oil Demands 

January market de- 
crude will be 5,480,- 
000 barrels daily, the Bureau of Mines 
has noted that this is a decrease of 
100,000 barrels daily over previous esti- 
mates. Total gasoline demand is given 
as 70 million barrels daily, total crude 
runs to stills as 5,620,000 barrels daily 
and gasoline from crude of 40 percent 


Estimating the 
mand for domestic 


Magnolia’s Expansion Work 
To Increase Gas Recovery 


The expansion program of Magnolia 
Petroleum Company at its Sabine Valley 
gasoline plant at Kilgore, Texas, is at- 
tempting to recover more liquid products 
from the gas, especially propane. It is 
estimated that the propane recovery from 
the wet gas will be increased from ap- 
proximately 40 percent to 70 percent. 
This, along with other improved effi- 
ciencies, will account for the recovery of 
approximately 20,000 gallons per day of 
additional liquid products 

Additional refrigeration capacity is 
also being installed which, in conjunc- 
tion with other changes, will leave the 
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resultant processing facilities essentially 
that of a refrigeration-compression plant 
Among other modernization work being 
carried on, an engine generator plant is 
being constructed which will allow the 
auxiliary facilities to be electrically 
driven. 

Effort has been made to minimize the 
amount of fuel gas used in the plant and 
a program is underway to minimize the 
consumption and misuse of fuel gas 
being supplied the leases connected to 
the plant. 

Delta Engineering Corporation, Hous- 
ton, are contractors for the construction 
project. Z. P. Armstrong, Magnolia dis- 
trict superintendent at Kilgore, is super- 
vising the job 


Anglo -tranian Increases 
Liandarcy Refining Output 


at the Llandarcy refinery 
of Anglo- Iranian Oil Company, subsidi- 
ary of National Refineries Ltd., has risen 
from a daily capacity of 6731 barrels for 
the period of July, 1946 to June, 1947 to 
10,484 barrels daily for the period of 
July, 1947 to June, 1948. Total produc- 
tion for the 1946-47 period was 2,457,000 
barrels and 3,813,600 barrels for the 
1947-48 period 

At present the refinery is being ex- 
panded to a daily capacity of 19,178 bar 
rels or 7 million barrels of crude oil 
annually. Estimated cost of the scheme 
is $38 million. 


Brazilian Plant Underway; 
Three Refineries Planned 

Rafinaria Nacional de Petroleo, S. A 
together with the government Conselho 
Nacional de Petroleo will start con- 
struction on a refinery at Bahia, Brazil, 
early in 1949. Engineering work and 
procurement of materials is nearly com 
plete and some material has been shipped 
The plant, which has a 2500 barrel daily 
capacity, will be a combination unit with 
thermal cracking facilities. The WwW 
Kellogg Company is contractor 

The Brazilian government is also plan 
ning to construct refineries in the federal 
district of Rio de Janeiro, at Belem and 
Sao Paulo. All will use imported crude 
oil. Equipment may come from France 
and Czechoslovakia, using accumulated 
currency balances 


Production 


English Company fo Build 
New Oil Dock at Eastham 


The Manchester Ship Canal Company 
has authorized the promotion of a Parlia- 


ment bill which seeks power to build a 
new oil dock at Eastham, England. Cost- 
ing about $16 million, the dock will be 
800 feet long and 100 feet wide and will 
accommodate tankers up to 30,000 tons 
Construction of the dock is expected to 
take three years 

Crude petroleum cargoes for the refin- 
ery being built at Stanlow, England, by 
Shell Oil Company, will be discharged 
at the proposed dock 


Cities Service to Build 
Natural Gasoline Plant 

Cities Service Oil Company is plan- 
ning a natural gasoline plant to process 
casinghead gas produced in the Chico 
field of Wise County, Texas. The plant 
will be located in the field 

Present plans call for an eventual 
processing capacity of 22 million cubic 
feet of gas daily and the installation of 
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five 600-hp. units. Completion of the first 
step in the program is scheduled for 
late this year 


©. V. Tracy Manages Esso 
Chemical Products Section 


Osgood Vv 
manager of 
partment otf 
Standard Oil Com- 
pany. He been 
assistant manager of 
the department 

Closely associated 
with the develop- 
ment of synthetic 
rubbers, alcohols and 
other chemical prod- 
ucts from petroleum 
since he joimed the 
company in 1930, 
Tracy has previously 
served as division 
head of the Stand 
ard Oil Development 
Company, central technical organization 
of Standard Oil Company (New Jersey) 
affiliates, and as manufacturing coordi- 
nator of chemical products for Esso 
Standard. He will continue as a director 
of Enjay Company, Inc., chemical prod- 
ucts marketing affiliate of Esso 

A graduate of the United States Naval 
Academy in 1924, he is a member of the 
American Chemical Society and the 


Cornell. Club of New York 


Tracy has been named 
the chemical products de- 
Esso 


has 


Tracy 


Indiana Standard Group 
Wins 34 Safety Awards 


For achieving the record of 62,535,165 
man-hours without an accident, em 
ployes of Standard Oil Company (In- 
diana) and its subsidiaries received 34 
of 59 safety certificates awarded in the 
oil industry by the American Petroleum 
Institute in 1948. In 1947 the Standard 
group won 24 of 34 awards. Each cer 
tihcate recognizes success in preventing 
accidents in a different branch of opera 
tions or location for one million or more 
man-hours of work without loss of time 
or disabling injury 

Standard received 16 certificates in 
the refining department and 19 in the 
marketing department. Stanolind Oil and 
Gas Company received a certificate in 
the production department, and Stano 
lind Pipe Line Company received tl 
only award in the pipe-line department 
Root Petroleum Compar won a cer 
tificate in the us department 


. 
miscellane 


Socony-Vacuum Opens 
Five-Week Training Course 


Vacuum Oil Company, 
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H. F. Sinclair Resigns; 
P. C. Spencer Takes Place 


H. F. Sinclair last month resigned as 
president of Sinclair Oil Corporation 
and was elected chairman of the board 
of directors. Suc- 
ceeding him as pres- 
ident is P. C. Spen- 
cer, president of Sin- 
clair Refining Com- 
pany and formerly 
executive vice presi- 
dent of the parent 
company. 

Founder and chief 
executive of Sinclair 
Oil Corporation for 
33 years, Sinclair 
asked to be relieved 
of active direction of 
operations now that Spencer 
the corporation's 
$150 million expansion program is nearly 
completed 

Joining Producers and Refiners Cor- 
poration in 1922, Spencer was made 
general counsel in 1927. When Sinclair 
acquired Prairie Oil and Gas Company, 
of which Producers and Refiners was a 
subsidiary, he became active in the legal 
department of the Sinclair organization. 
In 1946 he became general counsel and 
in 1947 he was named president of Sin- 
clair Refining 


Oil Industry Is Leader 
In Scientific Research 


The leader in scientific industrial re- 
search since World War i, the oil in- 
dustry has. spent for petroleum research 
more than 25 percent of the funds spent 
by all private industry for research, 
Richard J. Lund, head of the engineer- 
ing division of Battelle Memorial Insti- 
tute, told the Cleveland Petroleum Club 
recently. 

Citing figures from Standard Oil De- 
velopment Company, Lund said that the 
company has earned more than $15 on 
every dollar spent in research. For every 
research dollar it has saved $3.72 in 
royalty payments, $8.62 in improvements 
on established processes or old products 
and gained $2.07 in new profits from 
new products. Oil research also has been 
responsible for new developments in the 
fields of geology and geophysics 


Government May Conduct A 
Petroleum Industry Census 


The “advisability and desirability” of 
the government conducting a petroleum 


industry census in 1950 to cover 1949 
will be investigated by a National Pe- 
troleum Council committee headed by 
S. M. Burns, Shell Oil Company. 
Other members of the committee are 
Hines H. Baker, Humble Oil & Refin- 
ing Company; Max W. Ball, Washing- 
ton, D.¢ William R. Boyd, Jr., Amer- 
Petroleum Institute; Bruce K 
Military Petroleum Advisory 
Russell B. Brown, Independent 
Association of America; 
Fayette B. Dow, National 
Petroleum Association; R. G ‘ollis, 
Standard Oil Company of California; 
Jake L. Hamon, Cox and Hamon; D. A 
Hulcy, Lone Star Company; B 
Brewster Jennings, Socony-Vacuum Oil 
Company, Inc Frank H. Lerch, Jr., 
Consolidated Natural Gas Company; L 
I McCollum, Continental Oil Com- 


ican 
Brown, 
Board; 
Petroleum 
De golyer; 


Gas 


pany; J. S. Morris, American Associa- 
tion of Oilwell Drilling Contractors; 
Joseph E. Pogue, Chase National Bank; 
Frank M. Porter, Mid-Continent Oil 
and Gas Association; W. F. Sehmann, 
National Stripper Well Association; and 
C. R. Williams, Natural Gasoline Asso- 
ciation of America. 


Brown Instrument Makes 
New Division In Courses 


Industrial instrument maintenance and 
repair courses which have been con- 
ducted for the past 15 years by Brown 
Instruments Division of Minneapolis- 
Honeywell Regulator Company will be 
divided during the first six months this 
year into four classes of five weeks each, 
continuing through to June 17. 

The longer course for company, to 
start February 21, will be sub-divided 
into specific classes for instruction in 
millivoltmeters, mechanical pyrometers, 
continuous balance electronic potentio- 
meters, electrically operated automatic 
control, flow meters, thermometers, pres- 
sure gauges and hygrometers, air-oper- 
ated control, Moist-o-Graphs, tacho- 
meters, resistance thermometers, CO; 
and analygraph 


GM Supplies Test Engines 


General Motors Research Laboratories 
will supply high compression test en- 
gines to oil companies for use of petro- 
leum chemists in studying future auto- 
mative fuels. Essentially the engine is a 
7.25-to-1 Oldsmobile “Rocket” power 
plant outfitted with three sets of cylin- 
der teads and other parts for operation 
at 8, 10 and 12-to-1 compression ratios 
In addition to the test engines, the oil 
companies are ordering models of the 
98-series Oldsmobile cars into which the 
research engines can be fitted for road 
testing. 


NACE To Give Technical 
Papers In Eleven Symposia 


Technical papers scheduled to be de- 
livered at the 1949 conference of the 
National Association of Corrosion En- 
gineers to be held April 11-14 in Cin- 
cinnati, Ohio, will be given at 11 sym- 
posia. The schedule includes 

April 11, symposium on corrosion principles, 
H. H. Uhlig, Massachusetts Institute of Tech- 
nology, “Why Metals Corrode,"’ and Hugh J. 
McDonald, Loyola University, “The High Tem- 
perature Corrosion of Metals.” 

April 12 chemical industry symposium, 
Glenn A. March, The Pure Oil Company, “The 
Pulse Polarizer in Corrosion Technology.” 
Electrical and communications industries sym 
posium, T. J. Maitland, American Telephone 
and Telegraph Company, “Corrosion Testing 
of Buried Cables.” 

April 13 eathodic protection symposium, 
Engineering Aspects of Cathodic Protection 
as Applied to Pipe Lines,” by E. P. Doremus 
G. L. Doremus and M. E. Parker, Cathodk 
Protection Service; T. P. May, The Interna- 
tional Nickel Company, “Cathodic Protection 
Distribution in Some Zinc Steel Systems,” and 

8. Gordon, Northwestern University, 

orrosion Products on Zinc Anodes Used 
Underground General industry symposium 
E. L. Walters and R Larsen, Shell Devel- 
opment Company Field and Laboratory 
Evaluation Petroleum-Base Rust-Preven 
tives and and M. G, Fontana 
The Ohio State Unive Erosion-Corrosion 
of Metals and portation indus 
try symposium le . Corrosion o 
Magee, Associa 


Steel in Concrete yy GM 
tion of American R 
April 14 protective coatings symposium 
G H Mcintyre Ferro Enamel Coporation 
Porcelain Enamel as a Corrosion Resistant 
Coating” Bethlehem Steel Com 
pany, “Shot Coat Primers for Steel w. WwW 
Cranmer, Industrial Testing Laborator Phil 
adelphia Naval 8S)! Writing 
tions for Organ Metal Protective C 
and William T. Deacon, Solv 
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of LADISH 


SEAMLESS WELDING FITTINGS 


Extra service and dependability . . . that’s 


the dollars-and-cents saving you obtain 
from Ladish Controlled Quality Fittings. 
It’s built into them — through unsur- 
passed metallurgical and manufactur- 
ing controls — extra service that saves 


you dollars. 
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eo 
Down to —320°F., where other metals crack up, aluminum 
maintains its impact strength, yield point and elongation. 
Toughness in-e€treme cold makes aluminum your best choice 
for pany new chemical processes including tonnage oxygen, 
natural gas and nitrogen removal plants. 

Couple this amazing property with aluminum’s other good 


a 
points to see its economic value. Aluminum is inexpensive 


in inigiecost and fabrication. Equipment isOnly '> as heavy 


—_ F 
made of aluminum as of heavy metas. It machines, casts 


4“ 


and welds with standard equipment. Its chemical inertness 
a 


and corrosion resistance avotd batch and process 


contayifation. Its high thermal conductivity and 
ductility permit rapid filling of holders with cold liquids. 
ye 


There’s a wealth of technicahfielp for you on all types of 


process equipment stAhoa' research center. Consult us about 


data, deerfns, tests and pilot equipment. ALUMINUM 


Company or America, 1951 Gulf Building. Pittsburgh 19, Pa. 
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Company, “Cationic Chemical Pretreatment 
of Metal Surfaces.” 

Oll industry symposium—R. 8. Treseder, 
Shell Development Company, will discuss 
“Corrosion in Petroleum Processes Employing 
Aluminum Chloride”; A. B. Culbertson, Shell 
Oil Company, “Anti-Corrosive on ey for 
Internal Combustion Engines”; and I. B. 
Tietze, Phillips Petroleum Company, “Corre- 
lation Between Corrosion Survey Results and 
Actual Conditions,’ 

Salt water corrosion symposium—‘Corrosion 
Resistance of Al and Alumi Alloys 
in Sea Water,” William C. Stewart, U. 8. 
Naval ot ne Experiment Station; “Cor- 
rosion of Steel Pipe by Chlorinated Sea Water 
at Varioug Velocities,” V. B. Volkening, The 
Dow Chemical Company, Freeport, Texas; 
“Corrosion of Steel Piling in Sea Water,” H. 
A. Humble, The Dow Chemical Company, 
Midling, Mich.; and “Deterioration of Steel 
Piling at Palm Beach,” by Beach Erosion 
Board. 

industry symposium—A. W. Peabody 
and Cc. L. Woody, Ebasco Services, Inc., 

“Cathodic Protection of Gas Distribution Sys- 
tems”; O. C, Mudd, Shell Pipe Line Corpora- 
tion, “Pre paration of Reconditioned Pipe Sur- 
faces for Effective Application of Bituminous 
Coatings”; H. J. Findley, Eaton Manufactur- 
ing Company, “The Use of the Thermo Gen- 
erator for Cathodic Protection’; and C. Ken- 
neth Eilerts, Bureau of Mines, “Field Tests 
of Sodium Chromates and Alkalies for Con- 
trolling Corrosion in Gas-Condensate Wells.” 





Indiana Standard Promotes 
Two At Sugar Creek Plant 


Boehmer Cash 


H. R. Boehmer, general superintendent 
of the Sugar Creek, Mo., refinery of 
Standard Oil Company (Indiana), has 
been promoted to manager at Sugar 
Creek to succeed the late R. E. Beard. 
R. M. Cash, superintendent of the proc- 
ess division at Sugar Creek, has suc- 
ceeded Boehmer as general super- 
intendent. 

Joining Standard in 1915 at the Whit- 
ing, Ind., refinery Boehmer was trans- 
ferred to Sugar Creek as a chemist in 
1916. He became superintendent in 1920 
and general superintendent in 1946. He 
is an alumnus of University of Wis- 
consin. 

Cash became associated with the com- 
pany in 1926 as a laboratory assistant 
at Sugar Creek. After advancing to fore- 
man of the asphalt department in 1932 
and general foreman in 1945, he was 
appointed superintendent of the process 
division in 1946. He is an alumnus of 
Iowa State College. 


Du Pont Gives Grants for 
Chemical Research Projects 


E. I. Du Pont de Nemours & Company 
is instituting a program of grants-in-aid 
to ten universities for the 1949-50 aca- 
demic year for unrestricted use in the 
field of fundamental chemical research. 
The program, which at the start will be 


on a trial basis, has the aim of raising 
the amount of such research being done 
in this country above present levels, with 
a view to “stock-piling basic knowledge.” 

The ten universities to which grants- 
-in-aid of $16,000 each are being offered 
are California Institute of Technology, 
Cornell University, Harvard University, 
Massachusetts Institute of Technology, 
Ohio State University, Princeton Uni- 
versity, Yale University, University of 
Illinois, University of Minnesota and 
University of Wisconsin. 

The grants are being awarded for the 
academic year of 1949-50, but it is the 
company’s hope, should the program 
work out satisfactorily, to continue each 
of them for a period of five years. The 
universities themselves will select the 
research projects in which the grants will 
be employed. 


Gasoline Octane Ratings 
Up Slightly From 1947 


Regular and premium-priced gasolines 
sold in American service stations, during 
the summer of 1948 were of slightly 
higher quality with respect to octane 
ratings than those sold during the two 
preceding summers, reflecting a con- 
tinued upward trend in the quality of 
post-war gasolines, according to a semi- 
annual survey of motor fuels released 
by the Bureau of Mines. 

The report, based on analyses of 2997 
samples of gasoline from 17 marketing 
areas throughout the nation, shows that 
the octane ratings of regular gasolines 
sold in the summer of 1948 averaged 
75.2 compared with 75.1 for the summer 
of 1947 and with 74.4 durifg 1946. Simi- 
larly, the ratings of premium-priced gas- 
olines last summer averaged 79.5 as 
compared with 79.2 during the previous 
summer and with 78.3 and 74.9 respec- 
tively, for the two preceding summers. 

Including service station gasolines of 
115 major and minor companies, the sur- 
vey of last summer was the second made 
by the Bureau in cooperation with the 
American Petroleum Institute. 

A copy of Report of Investigations 
4444, “National Motor-Gasoline Survey, 
Summer 1948,” may be obtained by writ- 
ing to the Publications Distribution Sec- 
tion of the Bureau of Mines, 4800 Forbes 
St., Pittsburgh 13. 


Continental Makes Changes 
In Gasoline -Gas Division 


Continental Oil Company has made 
changes in its natural gasoline and gas 
divisions as follows: 

. R. Bailey to be assistant manager 
of the division. Graduating from the 
Colorado School of Mines with a degree 
in petroleum engineering, he joined Con- 
tinental in 1940, becoming superintendent 
of development in 1947 

F. B. Willson to be superintendent of 
development succeeding Bailey. Prior to 
this appointment he had been assistant 
to the manager of the division since 1946. 
He joined the company in 1936. After 
attending the University of Michigan, 
Willson received his bachelor of science 
degree in business administration and 
economics at the University of Colorado 
in 1924. 

J. M. Cook to be chief clerk of the 
division. He studied mechanical engi- 
neering at the University of Arkansas 
and at Arkansas Polytechnical College. 
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Lynn Strawn Appointed 
Jefferson Plant Manager 


Lynn R. Strawn, 
formerly of The 
Texas Company at 
Port Arthur, Texas, 
has been appointed 
manager of the Port 
Neches, Texas, plant 
of Jefferson Chemical 
Company, Inc. He 
succeeds A. A. Triska, 
who has returned to 
New York to become 
assistant to the man- 
ager of the production 
department. 

Prior to accepting 
the new position with 
Jefferson, Strawn was in charge of proc- 
ess engineering activities in all phases of 
light oil and lubricating oil manufacture 
and gas processing at the Port Arthur 
plant. 

He holds a bachelor of science degree 
in chemical engineering from Denver 
University and a master of science degree 
from Columbia University. 


General Petroleum Issues 
Retirements, Advancements 


Retirements and advancements, effec- 

ey om f 1, 1949, have been announced 
by General Petroleum Corporation. 
V. F. Grace, manager of the engineer- 
ing department, and E. H. Vanderbilt, 
maintenance foreman of the gas depart- 
ment, have retired. 

Cc. G. Cortelyou has become project 
engineer, and C. M. Reading has become 
manager of the engineering department. 

J. Tobin will be chief estimator and 
A. B. Westlake job engineer. 

In the manufacturing department H. R. 
Alfson has been promoted to gas engi- 
neer and C. W. Walker has become 
maintenance foreman, gas department. 


Oronite Names J. T. Deane 


J. T. Deane has been elected vice presi- 
dent of Oronite Chemical Company. He 
comes to Oronite from California Oil 
Company’s Oak Point, La. plant. He 
was a vice president of that company, 
and manager in charge of manufacturing 
of lubricating oil additives. 


W. Wallace Kemp Dies 


W. Wallace Kemp, president of C. M. 
Kemp Manufacturing Company, Balti- 
more, Md., died recently at his home in 
Baltimore. He had been president and 
chairman of the board of directors since 
1912, succeeding his father, Clarence M. 
Kemp, founder of the company. The 
Kemp automatic gas system for the effi- 
cient combustion of fuel won for Kemp 
in 1920 the Edward Longstreth medal of 
merit from the Franklin Institute. 


Leo W. Knapp Dies 

Leo W. Knapp, sales engineer for 
Oliver United Filters, Inc., died Decem- 
ber 18, 1948, from injuries suffered in an 
automobile accident in Pennsylvania. 
Born in Yatesville, Pa., on May 24, 1890, 
he was a graduate of the Philadelphia 
College of Pharmacy, now a part of the 
University of Pennsylvania. He joined 
Oliver 12 years ago 
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FUNDAMENTAL PHYSICAL 
AND CHEMICAL DATA 





Applicability of the Eykman Equation. 
R. R. Drerspacn, Ind. Eng. Chem. 40 
(1948), pp. 2269-71 

In 1895 J. F. Eykman developed an 
empirical formula relating the refractive 
index, the density and a constant C. 
When rearranged, it was obvious that 
this equation is the Newton refraction 
and varies linearly as the first power of 
nm. On the other hand, the rearranged 
Lorenz-Lorentz expression indicates the 
Newton refraction varies linearly as the 
second power of n. The author found 
that the Eykman equation is correct. If 
two densities and one refractive index 
at the same temperature as one of the 
densities are known for a compound, the 
refractive index can be determined at 
the temperature of the second density. 
The Eykman equation provides a method 
for checking the accuracy both of den- 
sities and of refractive indices. 


Vapor Pressures of Trimethylbenzenes 
in the Low Pressure Region. E. R. Horxe 
Anp G. W. Sears, Jour. Am. Chem. Soc. 70 
(1948), pp. 3801-3. 

Vapor pressures of the isomeric tri- 
methylbenzenes have been reported in 
the region 10-750 mm. The present paper 
reports the vapor pressures of these 
compounds in the region 0.01-1.0 mm. 
Measurements were made with a Rode- 
bush manometer. The data were found 
to fit the equation 

logse P= —(A/T) + B 
Comparison of the data by an extrapola- 
tion method with data of previous work- 
ers in a higher pressure range show that 
agreement is satisfactory. 

Vapor-Liquid Equilibria of the System 
Butadiene-Styrene. RicHarp W. WIL- 
HELM AND DonaLp W. Co tier, /nd. Eng. 
Chem. 40 (1948), pp. 2350-3. 

Vapor-liquid equilibria of the system 
butadiene-styrene cannot be estimated 
simply by the use of Raoult’s law be- 
cause there is a significant heat of mix- 
ing of the liquids as well as a deviation 
of vapors from the perfect gas law. 
Direct measurements of the equilibria 
are subject to error because of a tend- 
ency to polymerize, particularly above 
25° C. Vapor-liquid equilibrium measure- 
ments for the system butadiene-styrene 
were made at 0° C. in butadiene-rich and 
styrene-rich solutions. The Hildebrand- 
Scatchard equation correcting for devia- 
tions in the liquid phase from Raoult’s 
law as well as from the gas laws was 


found to fit the data satisfactorily. This 
equation was used to compute equilibria 
from —15 to 80° C. for the full range of 
compositions. Partial pressures, partial 
heats of mixing and x-y relationships are 
given. The data are presented in con- 
a detail in tabular and graphical 
orm. 


Mass Spectra of Some Organic Com- 
pounds. R. H. Roserts anp S. E. J. Jonn- 
SEN, Analytical Chem. 20 (1948), pp. 1225- 
1231. 


= original paper on Mass Spectra 
of Some Organic Com unds (published 
in Anal. Chem. 20 (1948), p. 690) was 
found to contain many serious errors in 
the tabulated data, so many in fact that 
the customary errata sheet would serve 
no useful purpose. It was therefore de- 
cided to reprint all of the revised tables, 
though some originally contained no 
errors. 


Knocking Characteristics of Hydrocar- 
bons. WHEELER G. Lovett, Jnd. Eng. Chem. 
40 (1948), pp. 2388-2438. 

The author states that it is the primary 
purpose of this paper to gather together 
all the data that pertain to the knocking 





| Chemicals Wanted 
The National Registry of Rare 


Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry. 

Zinc carbonyl 

Titanium difluoride 

Titanium dichloride 

Tungsten oxide tetrafluoride 

Actinium salts 

1-Propenyl-1l-acetate 

Rhenium oxide tetrafluoride 

1-Butenyl-1l-acetate 

Chromium carbonyl 

Cyclooctatetrene 

Dilauryl sulfide 

Molybdenum oxide tetrafluoride 

1-Butyne-3-ol 

5-Hydroxy-1,4-naphthaquinone 

Melissyl alcohol 

Carbonyl sulfide 

1,3-Diazine 

1,4-Diazine 

1,2,4-Triazine 

1,3,5-Triazine 

1,2,3,5-Tetrazine 

1,2,4,5-Tetrazine 
Pentazine 
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behavior in engines of hydrocarbons of 
definite structure. The data presented 
were obtained from three sources, first 
the literature, second and most extensive 
is the publications of API Research 
Project 45, and third the publications of 
the National Advisory Committee for 
Aeronautics. The data have been criti- 
cally reviewed and tabulated in a form 
from which all of the information on any 
compound can readily be obtained. More 
than 325 hydrocarbons are covered. In 
order to increase the vtility of this mass 
of information and make it more co- 
herent, the more obvious correlations 
have been developed. Relationships are 
shown between different methods of en- 
gine testing, between structure and 
knock for various chemical classes of 
compounds, between the knock behavior 
of hydrocarbons straight and in solution, 
and between the nature of the hydrocar- 
bon and the extent to which tetraethyl- 
lead is effective in changing the anti- 
knock value. A bibliography of 42 refer- 
ences is included and the data are pre- 
sented in 25 pages of tables. 





CHEMICAL COMPOSITION 
AND REACTIONS 





Reaction of Paraffin Hydrocarbons 
with Phosphorus Trichloride and Oxy- 
gen to Produce Alkanephosphonyl Chlo- 
rides. J. O. CLayTon anp W. L. JENSEN, 
Jour. Am. Chem. Soc. 70 (1948), pp 3880- 
3882. 


In an investigation of organic phos- 
phorous compounds a new synthetic 
method was discovered for producing 
phosphonyl chlorides from aliphatic hy- 
drocarbons. On mixing open chain or 
cyclic aliphatic hydrocarbons with phos- 
phorus trichloride, and bubbling the mix- 
tures with oxygen, alkane or cycloal- 
kanephosphonyl chlorides were produced. 
Reaction of various hydrocarbons or 
mixtures of hydrocarbons were studied 
including white oil, n-heptane, 3-methyl- 
pentane, cyclohexane, propane, toluene 
and higher benzene homologs. Benzene 
itself did not react. Olefins reacted 
readily but the reaction products con- 
tain chlorine, indicating a probable addi- 
tion of phosphorous trichloride across 
the double bond. 


Effect of Hydrogen on Action of Alum- 
inum Chloride on Alkanes. V. N. Ipatierr 
AND Louts SCHMERLING, /nd. Eng. Chem. 
40 (1948), pp. 2354-60. 

Much work has been done on the ac- 
tion of aluminum chloride or aluminum 
bromide on the hydrocarbons. The re- 


179 


- ete, 


ea 4 Ne PB 


Ae ee Ce ORNL ET e ERR ae, 





nt EL LO ALLO 


yarvene 


paorectio® 


} 


Agua 
vapor posses 


WwW 
of oval 
os $$ 


. .. designed specially for the 
storage of corrosive oil products. The 
entire under surface being in complete 
contact with the tank contents, no vapors 
are trapped or can collect beneath the 


roof. 


The basic exclusive conservation fea- 
tures of the Hidek Roof including the 
triple seal and extra large pontoons are 
retained. 


Write for bulletin FR-3 which gives further 
details on Wiggins Lodek Floating Roofs. 


135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINGIS 


" BRANCH OFFICES: New York + Wasbingtes, BC + Slevelend 
Pittsbergh Mow Orisans + Talsa + 





sults of this work may be summarized by 
stating that, in general, the primary 
reactions are isomerization and autode- 
structive alkylation. The latter reaction 
is a combination of cracking and alkyla- 
tion and results in the formation of iso- 
paraffins of lower and higher boiling 
point than the original paraffin. The au- 
thors found that molecular hydrogen at 
superatmospheric pressure has a marked 
effect on the action of aluminum chloride 
on paraffins. When n-pentane is heated 
with pure aluminum chloride at 125° C. 
in the presence of hydrogen, no reaction 
occurs; if nitrogen is used instead of 
hydrogen, autodestructive alkylation 


| takes place, resulting in the formation 


of butanes, hexanes and higher boiling 
paraffins, and in the conversion of the 
catalyst to a viscous red liquid. If, on 
the other hand, the reaction under hy- 
drogen pressure is conducted in the pres- 
ence of a promoter such as hydrogen 
chloride or water, isomerization to 1so- 
pentane occurs in excellent yield with 


| virtually no side reaction and the catalyst 
| remains crystalline. Hydrogen does not 


prevent the autodestructive alkylation of 
heptane and higher molecular weight al- 
kanes in the presence of pure aluminum 
chloride. However, if hydrogen chloride 


| is added, destructive hydrogenation oc- 


curs and molecular hydrogen is con- 
sumed. This reaction has the advantage 
over autodestructive alkylation in that 
it results in a higher yield of isobutane 


| and a smaller yield of catalyst complex. 
| Also, the catalyst complex formed in 


the presence of hydrogen is more active 
than that formed in the absence of hy- 
drogen. This results in longer catalyst 


| life. Destructive hydrogenation of a 


Fischer - Tropsch naphtha is described 
and the effect of changes in certain vari 
ables is discussed. The data are presented 
in considerable detail in tabular and 
graphical form and a bibliography of 17 
references is included 


Kinetics of the Polymerization of Pro- 
pylene with Aluminum Bromide-Hydro- 
gen Bromide Catalyst. C. M. Fontana 
AND G. A. Kipper, Jour. Am. Chem. Soc. 70 
(1948), pp. 3745-51 

The kinetics of the polymerization of 
propylene by means of aluminum bro- 
mide in the presence of hydrogen bro- 
mide promoter were studied. Approxi- 
mate values of a rate constant, an 
equilibrium constant and the correspond- 
ing activation and heat energies were 
determined. The heat of polymerization 

of propylene was found to be approxi- 
mately 16.5 kcal. per mole. A reaction 
mechanism that will account for the data 
as observed is proposed 


Deuterium Exchange, Isomerization 
and Hydrogenation of n-Butenes. Mass 
Spectrometric and Infra-Red Study of 
Rates of Deuterium Exchange, Isomeri- 
zation and Hydrogenation of the n-Bu- 
tenes. V. H. Dipeter anv T. I. Taytor, 
Columbia University, J. Chem. Phys. 16 
(1948), pp. 1008-9 

Reactions were effected with equimolar 
quantities of hydrogen and n-butene, and 
catalyzed by Nickel. Rates of formation 
of deuterobutenes and of butane were 
observed by mass spectrometric analy- 
sis, and the rate of isomerization was 


| followed by the use of infra-red adsorp- 
| tion at 925 cm™. Initially the reaction be- 


tween deuterium and 1-butene is 93-130° 
C., the rate of isomerization is only 
slightly greater than the rate of exchange 
In progress of the reaction, deuterium 
is diluted with protium, and the apparent 
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exchange rate decreases, while the iso- 
merization rate increases. Initially, the 
rate constant for deuterium induced 
isomerization was about 20 times that of 
deuterium addition, while the rate of 
protium-induced isomerization was ap- 
proximately twice that of protium addi- 
tion. One may conclude that the addition 
and the isomerization-exchange mechan- 
isms are different. 


Alkylation of Thiophene with Olefins. 
Puuup D. Caesar, Jour. Am. Chem. Soc. 70 
(1948), pp. 3623-5 

Sulfuric acid, dihydroxyfluoboric acid, 
aluminum chloride, and boron trifluoride 
complexes with water or organic oxygen- 
containing compounds promote the alky- 
lation of thiophene with isobutylene, 
pentenes, diisobutylene, l-actene and 
l-hexadecene. Several new mono- and 
dialkylthiophenes were made. Yields of 
2-t-alkylthiophenes of 80 percent of the 
theoretical were obtained by catalyzing 
the alkylation of equimolar quantities of 
thiophene and relatively reactive olefins 
with 70-80 percent sulfuric acid or with 
dihydroxyfluoboric acid at 30-85° C. High 
yields of 2, 5-di-t-alkylthiophenes were 
obtained by using boron trifluoride- 
diethyl ether complex as catalyst. Com- 


bined yields of mono- and dialkylthio- : Y¥ SEAL 
phenes of 65-90 percent of theoretical 
were obtained using concentrated sul- 
furic acid or boron trifluoride-water at ETER ROOF 


75-150° C. to promote alkylation with 
less reactive straight-chain olefins. 


Cracking of Fischer-Tropsch a. 


eee < See ee . can be used to — single 
version into Lubricating, Oils. G. H_Daze- tank, on which it is installed, or it can serve as a 


Ley AND C. C. Hatt, Fuel Research Station, 


Fuel (1948), pp. 50-5, May-June. vapor balancing unit of several interconnected 


The paper describes the thermal crack- 
ing of two waxes produced in the tanks. 
Fischer-Tropsch process and also the 
production of lubricating oils from the 
resulting olefins. The waxes made at ADVANTAGES 
atmospheric pressure and at ten atmos- 1— 100% dry seal eliminates corrosion heating and freezing problems. 
pheric pressure by synthesis from hydro- . oi. 8 
gen and carbon monoxide in the presence 2—WNo maintenance other than periodic inspection required. 

THE SEAL | 3—No possibility of stored product being absorbed in seal and creating 


of cobalt catalyst were subjected to non- 
catalytic vapor-phase cracking at tem- a fire hazard. 

peratures of 500-640° C. Yields, compo- 4— Out-of- grade eration 
sition and properties of the products petctictnhnete does ant ote eal . 
were determined and compared with 1 — Reduces operating pressure to 1'/«” water. 


those from the cracking of diesel oil. P “ 

The total yield of cracked products was 2 — Reinforcement of interconnected tanks not required. 
less than for diesel oil, but the yield of 3 — All mechanism completely ascessible from outside. 
liquid products was higher. At atmnos- 4 — Not affected by out-of-level tank grade. 

pheric pressure cracking -olefins of fairly 3 a. ienti : 

high purity were recovered from the 5 — No lubrication required. 
cracking products. The principal hydro- ad ‘ 
carbon produced was ethylene. Poly- pressure | | —No leakage, abselvtely gastight. . 

merization of the olefins with aluminum VACUUM 2— All working parts outside tank and readily accessible for inspection. 
chloride gives greater yields of lubricat- RELIEF 3 — Simplicity. Single valve serves for both pressure and vacuum relief. 


ing oil of high viscosity index than are 
obtained from products of cracking of 
diesel oil. This is occasioned by the For further details, write for a copy of Bulletin VB-10. 
greater production of long-chain olefins citiaiuaas roan a 


from the waxes. All of the oils had 
B.A.M. oxidation numbers above 2.0. 











—_ Bm Stpdies on & . : ' : : 
ischer-Tropsc ynthesis sing C.”* * tok : Hy Ls ; “ Te 
J. T. Kummer, T. W. DeWitt anv P. H ' “s ¥ ee 
Emmett, Jour. Am. Chem. Soc. 70 (1948), , 
pp. 3632-43 
Fischer-Tropsch synthesis experiments 
using C™“ as a “tracer” show that the 
greater part of the product of synthesis 
is that formed by the reduction of car- 
bide. Only about 10 percent of the hy- 
drocarbon product is formed through the 
carbide for iron catalysts at or below 
260° C. and for cobalt at 200°C. The 
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percent formed through the adsorbed 
phase is not critically dependent on the 
hydrogen:carbon monoxide ratio in the 
range 1:1 to 3:1, on the total pressure of 
the synthesis, within the range 150 to 
800 mm.; or on the percent Fe:C initially 
resent in the range 4 to 100 percent. 
he exchange of carbon in the gases, 
methane, butane, butene-1, and acety- 
lene, with a carbide surface at 250° C., 
was found to be low. No completely 
satisfactory picture of the mechanism of 
carbiding was formulated. 


Isomerization of n-Pentane. Effect of 
Various Additives. Jutian M. Maviry, 
Herman Pines, Ricnwarp C. WACKHER 
AND Joun A. Brooks, Ind. Eng. Chem. 40 
(1948), pp. 2374-9. 

The investigation reported was con- 
cerned with the effect of various organic 
additives in controlling side reactions in 
the isomerization of m-pentane to isopen- 
tane. Normally the isomerization of n- 
pentane to isopentane in the presence of 
aluminum -chloride-hydrogen chloride 
catalyst is accompanied by considerable 
cleavage and disproportionation. Among 
the additives found to be most effective 
for repressing the side reactions were 
certain naphthenic and aromatic hydro- 
carbons. Straight run C, fractions con- 
taining small or moderate concentrations 
of benzene or C, naththenes also proved 
satisfactory. Some aromatic compounds, 
such as chlorobenzene and diphenyl 
ether, showed similar properties. The 
concentration of a given additive must 
be controlled carefully to obtain the op- 
timum effect for an excess was found to 
repress isomerization as well as the side 
reactions. Thus whiie 5 to 10 volume 
percent of cyclohexane gave good re- 
sults, the optimum concentration of ben- 
zene was 0.25 to 0.5 volume percent. In 
the course of the work both batch tests 
and continuous runs of the aluminum 
chloride pickup type were made. In the 
latter type of procedure the additive has 
the additional function of repressing 
sludge formation in the aluminum chlo- 
ride supply zone. The mechanism of the 
reactions is briefly discussed. The data 
secured in the course of the work are 
presented in tabular and graphical form 
and a bibliography of 18 references is in- 
cluded. 





MANUFACTURE: PROCESSES 
AND PLANT 





Phase Relations for Petroleum Frac- 
tions. Wayne C. Epmister AND D. H 
Pottockx, Chem. Eng. Progress 44 (1948), 
pp. 905-26. 

The paper presents the results of an 
experimental investigation and correla- 
tion studies that were made to develop 
an improved empirical method for pre- 
dicting equilibrium flash - vaporization 
conditions. In order to provide experi- 
mental data on which to base the devel- 
opment of such a method, equilibrium 
flash-vaporization runs were made on 27 
typical refinery stocks. Twenty-one of 
these runs were made at atmospheric 
pressure only, while the remaining six 
were were conducted at pressures up to 
200 pounds psig. ASTM distillations 
were obtained on the equilibrium vapor 
and liquid from the runs on nine of 
these stocks. In addition to these 
flash-vaporization data, true-boiling-point 
distillation data were procured for six 
of these stocks and also for six addi- 
tional stocks. Based on these data, plus 
all the data available in the literature, an 
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improved empirical method for predict- 
ing the equilibrium flash - vaporization 
curves of petroleum fractions at various 
pressures was developed. This method 
comprises: a) a three-way correlation 
relating ASTM, true boiling point and 
atmospheric - pressure equilibrium flash 
vaporization distillation curves, b) a 
critical point correlation, and c) a cor- 
relation for effect of pressure on the 
equilibrium flash vaporization curve. An 
example of the application of the method 
in the design of distillation equipment is 
presented. 


Butadiene from Ethanol. Utilization of 
By-Product Ethyl Acetate. E. E. Stanty, 
H. E. Jones anv B. B. Corson, Ind. Eng. 
Chem. 40 (1948), pp. 2301-3. 

The Carbide and Carbon Chemicals 


Corporation’s process for manufacturing 
butadiene from ethanol comprises pass- 
ing a mixture of approximately 62.7 mole 
percent ethanol, 22.8 mole percent acetal- 
dehyde, and 14.5 mole percent water 
over a tantalum pentoxide (2 percent)- 
silica (98 percent) catalyst. Various by- 
products were formed in the process, 
some of which were recovered as mar- 
ketable chemicals, others were recycled 
with recovered ethanol and acetaldehyde, 
but most of them, including a major pe 
of the ethyl acetate, were burned as fuel. 
In the investigation reported it was 
shown that butadiene results from the 
reaction of ethyl acetate with acetalde- 
hyde in the presence of a tantala-silica 
catalyst at 325 to 350° C. Therefore, it 
is possible to increase the efficiency of 
the ethanol process for the manufacture 
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of butadiene by recycling the by-product 
ethyl acetate. The first step in the utili- 
zation of ethyl acetate is the formation 
of ethanol by hydrolysis. The steady-state 
concentration, at which the amount of 
ethyl acetate formed per pass equaled 
the amount consumed, was determined 
for commercial operating conditions. 


Fischer-Tropsch Cobalt Catalysts. In- 
fluence of Type of Kieselguhrs. Rosert 
B. Anperson, ABRAHAM Kaiec, BERNARD 
SELIGMAN AND WILLIAM Tarn, /nd. Eng 
Chem. 40 (1948), pp. 2347-50. 

The investigation reported was 
prompted by a search for a suitable com- 
mercially available American kieselguhr 
for the preparation of cobalt Fischer- 
Tropsch catalysts. Data are presented 
for a series of cobalt-thoria-magnesia- 
kieselguhr catalysts prepared with a num- 
ber of American kieselguhrs. Catalysts 
containing calcined kieselguhrs had lower 
activity than those obtained from natural 
kieselguhrs. Acid-extracted natural kie- 
selguhrs produced catalysts of the high- 
est activity. The density of the catalyst 
varied directly with the density of the 
kieselguhr, and the distribution of prod- 
ucts changed with density of the cat- 
alysts, the denser catalysts forming a 
greater percentage of light hydrocarbons 
and carbon monoxide. A bibliography of 
15 references is included. 


Synthesis of Tert’ary Alkyl Mercap- 
tans. Watter A. Scuuuzr, J. P. Lyon ann 
G. H. Sort, Ind. Eng. Chem. 40 (1948), 
pp. 2308-13. 

A synthetic procedure is described for 
the production of mercaptans or sulphur 
alcohols of high molecular weight. The 
process involves the direct addition of 
hydrogen sulfide to olefin hydrocarbons 
in the presence of catalysts. Laboratory 
results gave engineering design data for 
the use of solid catalysts—e.g., silica- 
alumina gel—in the synthesis of mer- 
captans in the range of 12 to 16 carbon 
atoms. Supplementary studies were de- 
voted to several process variables. in- 
cluding the type of hydrocarbon feed- 
stocks, the effect of impurities in the 
hydrogen sulfide and the comparative 
activity of a number of different solid 
and liquid catalysts. Dehydration and 
liquefaction of relatively pure hydrogen 
sulfide, and the vacuum fractionation of 
high boiling mercaptans are reviewed and 
properties of some of the products are 
summarized. A flow sheet of a mer- 
captan plant is presented. A bibliography 
of 13 references is included. 


Determination of Mixing of Gas 
Streams by the Infra-Red Gas Analyzer. 
R. D. Cottrws anp M. P. Newsy, British 
Iron and Steel Research Association, Nature 
162 (1948), 224. 

The technique described has applica- 
tion to any problem of turbulent diffu- 
sion between streams of similar gases in 
which mean concentrations of one gas 
in the other are to be sampled. The 
particular application described is the 
study of mixing of producer gas in the 
air in an open hearth furnace. Both air 
and fuel gas, in the model studied, are 
replaced by air at room temperature. The 
pattern of mixing between the air from 
the gas port and that from the air ports 
was studied. This pattern determines the 
shape of the flame and the rate of burn- 
ing, and is of great importance in fur- 
nace design. A full-scale deflexion is 
obtained when using 0.03 percent con- 
centration of carbon dioxide. At the rate 
of aspiration used, the speed of response 
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of the instrument was more than five 
seconds for two-thirds final reading. 


Diolefins in Alkylation Feedstocks. 
Joun Anverson, S. H. McAuuister, E. L. 
Derr ano W. H. Pererson, Ind. Eng. 
Chem. 40 (1948), pp. 2295-2301 

Critical wartime shortage of light ole- 
fins for alkylate gasoline manufacture led 
to studies of the method for increasing 
the supply of butylenes and amylenes. 
Materials containing diolefins were avail- 
able in some quantity and a vapor phase 
process for changing the diolefins in 
such materials to mono-olefins by selec- 
tive hydrogenation was devised. The sup- 
ported nickel sulfide catalysts used in 
the hydrogenation process were found 
to have a remarkable selectivity in that 
they were active for hydrogenation of 
diolefins to mono-olefins but relatively 
inactive for the hydrogenation of mono- 
olefins to paraffins in the range 200-300° 
C., and even in the presence of a large 
excess of hydrogen. Butene and pentene 
fractions that had diolefin present to 
such an extent as to render them un- 
suitable for isoparaffin alkylation were 
converted to fractions that gave excellent 
alkylation. Investigation was directed 
primarily to continuous vapor phase op- 
eration under conditions readily obtain- 
able in existing hydrogenation units of 
the types used for hydrogenating cata- 
lytically cracked gasolines or for con- 
verting butene dimers to iso-octanes. The 
catalyst employed was prepared from a 


commercially available nickel carbonate- 
alumina merely by treating it with 
hydrogen sulfide at 400° C. This material 
proved to have a life of over 1000 hours 
when treating a C, fraction containing 
23 mole percent butadiene, and, after 
losing its activity, it was reactivated by 
burning and resulfiding. 


Principles of Extractive Distillation. 
Epwarp G. Scuetpe., Chem. Eng. Progress 
44 (1948), pp. 927-31. 

The author describes a method for 
choosing a solvent in extractive distil- 
lation, using a systematic approach to 
the problem based on molecular struc- 
ture and functional groups on the com- 
pounds to be separated. The method will 
predict a large number of solvents that 
can be used although other possibilities 
not apparent by this method may 
more effective. The fundamental princi- 
ples of extractive distillation are dis- 
cussed and a method is presented for 
estimating whether components form 
azeotropes, together with a method for 
evaluating the relative effectiveness of 
different solvents in extractive distilla- 
tion. An approximate method for the 
design of extractive distillation processes) 
is given by which ‘it is possible to show 
by quantitative calculations that vapor 
feed is always advantageous in the ex 
tractive distillation column and also to 
show quantitatively the effect of pre< 
fractionation of the feed aand when this 
prefractionation is unnecessary. 





PRODUCTS: PROPERTIES, UTILIZATION AND ANALYSIS 





Polar-Type Rust Inhibitors. Theory 
and Properties. H. R. Baker anp W. A. 
ZisMAN, Ind. Eng. Chem. 40 (1948), pp 
2338-47 

During the past decade the addition 
of rust inhibiting compounds to many 
types of lubricating oils has become a 
widely accepted practice. Such oils are 
used to prevent the rusting of iron and 
steel surfaces exposed during storage or 
use to water condensed from the at- 
mosphere or present through leakage. 
The authors discuss the various physical 
and chemical phenomena involved in the 
adsorption of polar solutes from non- 
polar or weakly polar solvents. The 
mechanism of rust inhibition caused by 
polar compounds is analyzed in terms of 
such properties of the adsorbed molecules 
as the hydrophobic property, the energy 
of adsorption, the effect of temperature 
on the adsorptivity, steric hindrances to 
close packing, the penetrability of the 
monolayer by molecules of water and 
the solubility of the monolayer in water. 
Rust inhibition obtainable in a reference 
petroleum oil by the addition of a variety 
of polar compounds, many of which are 
exceptionally pure, was observed during 
using the turbine oil rusting tests at 
different concentrations and tempera- 
tures. The results have been classified 
and interpreted in terms of the theory 
outlined and in the light of organic 
chemical considerations. Conclusions are 
generalized further by a comparison of 
the data obtained from some selected 
polar compounds dissolved in petroleum 
oils, several pure hydrocarbons, several 
chlorinated hydrocarbons, a group of 
aliphatic diesters, some polyalkylene 
glycol derivatives, and various types of 
silicone fluids. A bibliography of 30 
references is included. 


Determination of Polymer in Furfural. 


A Gulf Publishing Company Publication 


J. C. Hutiyer anp A. J. DeutscHMAN, JR, 
Analytical Chem. 20 (1948), pp. 1146-50. 

Although furfural is normally regarded 
as a stable material and the decomposi- 
tion rate of refined furfural is low, never- 
theless, under the influence of heat and 
certain process conditions, furfural tends 
to polymerize slowly. The authors de- 
scribe work done in the course of the 
development of a vacuum distillation 
method of analysis of polymer in furfural 
and describe the final procedure which? 
is adopted for analysis. An early method, 7 
in which the polymer was determined as 
residue which is left after stream dis- 
tillation, was found to be erratic and 
unsatisfactory. Tests show that it gave 
low results because of polymer losses 
in the condensed water. A simple vacuum 
distillation technique was developed, 
using a special 50-ml. flask, in which 
constant weight was obtained by several 
successive evaporations with acetone. 
This gave good precision and accuracy. 
It has been used for several years on 
plant and research samples. Recent 
changes include slight modifications that 
increase speed and precision slightly. Ad- 
dition of a limited fractionating capacity 
to the neck of the flask made possible 
accurate analysis of samples containing 
the intermediate boiling furfural-buta- 
diene copolymer. 





Shell Oil Names Directors 


F. S. Clulow, C. S. Gentry and E. C. 
Peet, all of whom have held executive 
positions with Shell Oil Company for 
many years, have been appointed direc- 
tors. 

Clulow is vice president in charge of 
manufacturing, Gentry is vice president 
and general counsel and Peet is financial 
vice president. 
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CRACKING AND REFORMING 





U.S.P. 2,454,369. Catalysis of Hydrocar- 
bons. J. R. Bates to Houdry Process 
Corporation. 

Heavier hydrocarbons are cracked in 
the presence of a calcined composite of 
precipitated silica containing deposited 
zirconia and beryllia. Normally liquid 
low boiling hydrocarbons of the gaso- 
line type are formed. 


U.S.P. 2,454,615. Catalytic Cracking of 
Hydrocarbons. J. A. Ridgway, Jr., 
and P. Hill to Pan American Refining 
Corporation. 

A hydrocarbon oil heavier that gaso- 
line is cracked by intimate contact with 
at least 50 percent by weight of a liquid 
| HF catalyst at a temperature of 100- 
300° C. under a pressure sufficient to 
maintain liquid phase conditions. Low- 


} boiling isoparaffins and other hydrocar- 


bons of gasoline boiling range are re- 
covered. 


U.S.P. 2,455,561. Reducing Disengaging 
Height in Fluidized Powder Systems. 
G. D. Creelman to The M. W. Kel- 
logg Company. 

| A particular process is described for 

effecting contact between a finely di- 

Wided solid contact material and a gas, 

las employed for instance, in the fluid 
atalyst refining or cracking of hydro- 

= oils. 


: 





REFINING 





U.S.P. 2,453,853. Separating Hydrocar- 
bons. C. E. Morrell and M. W. 
Swaney to Standard Oil Development 
Company. 

Butadiene is separated and segregated 
from a mixture of hydrocarbons which 
also contains acetylenes by absorbing 
the acetylenes and the butadiene in an 
ammoniacal cuprous salt solution, in 
which the copper acetylides formed are 
maintained in dissolved form. On heat- 
ing the rich cuprous salt solution to a 
temperature of 40-100° F. absorbed bu- 
tenes are released. On further heating 
this solution to 140-180° F. while main- 
taining a reflux temperature of 70-100° 
F. butadiene only is desorbed. The re- 
maining solution is then stripped with 
the unabsorbed hydrocarbons at a tem- 
perature of 140-180° F. to remove acety- 
lenes. 
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U.S.P. 2,454,382. Method of Resolving 
Petroleum Emulsions. J. L. Harlan to 
Standard Oil Development Company. 
A petroleum emulsion of the water- 

in-oil type is treated with a petroleum 
sulfonic acid body which has an amino 
derivative attached to the hydrocarbon 
nucleus. The emulsion is easily broken 
by this treatment. 


U.S.P. 2,454,435. Process for Breaking 
Petroleum Emulsions. M. De Groote 
and O. H. Pettingill to Petrolite Cor- 
poration, Ltd. 

An emulsion of the water-in-oil type 
is broken by treatment with an oxyalky- 
lated, drastically-oxidized cashew nut- 
shell liquid. 


U.S.P. 2,454,467. Process for Removing 
Olefins from Arornatic Hydrocarbons. 
R. M. Love to Standard Oil Develop- 
ment Company. 

A predominantly aromatic hydrocar- 
bon feed stock contaminated by not 
more than 3 percent of olefins is treated 
in vapor form at elevated temperature 
with a mixture of aryl sulfonic acid and 
90-100 percent conc. H,SO. A vapor 
phase and a liquid phase are separately 
removed from the contacting zone. The 
liquid phase is cooled to at least atmos- 
pheric temperature. Separation into a 
substantially pure aromatic hydrocarbon 
liquid phase and an aryl sulfonic acid 
liquid phase is obtained. 


U.S.P. 2,454,605. Desalting Crude Oil. 
C. G. Kirkbride and M. C. Hopkins 
to Pan American Refining Corpora- 
tion. 

A brine-containing oleaginous liquid, 
such as salt-containing crude oil, is 
passed through a bed of fiber glass of 
a density of 10-20 pounds per cubic foot 
and an interfiber distance (based on 
these densities) of 0.0042-0.0084 inch. 
The oil is desalted by such filtration. 


U.S.P. 2,454,808. Reagent and Process 
for Resolving Emulsions. W. H. Kirk- 
patrick and D. L. Wilson to Visco 
Products Company. 

A petroleum emulsion of the water-in- 
oil type is broken by being subjected to 
the action of a mixed ester derived from 
the reaction of a polyhydric alcohol and 
a drying oil, such as tall oil, said ester 
being blown to a soft, viscous condition. 


U.S.P. 2,455,634. Processes of Refining 
Aromatic Hydrocarbons, P. J. Wilson, 
Jr., J. H. Wells and C. R. Liebel to 
Carnegie Steel Corporation. 

Aromatic hydrocarbons which contain 
not more than 5 percent of impurities 


including paraffinic, naphthenic and sul- 
fur compounds are purified by succes- 
sive treatment with a dehydrogenating 
catalyst and a cracking catalyst under 
defined conditions. 


i 2,455,679. Distillation of Acid- 
Treated Oils. M. C. K. jones and E. 

C. Eulhart to Standard Oil Develop- 

ment Company. 

An acid-treated mineral oil is mixed 
with 90-95 percent of the stoichiometric 
quantity of caustic alkali necessary to 
neutralize any acid reacting substance 
evolved from any residue of the treating 
acid during the subsequent distillation 
of the oil together with a sufficient 
amount of a naphthenic acid soap to be 
capable of completing the neutralization. 


U.S.P. 2,455,745. Stabilization of Styrene 
and Polymerizable Ring Chlorinated 
Styrenes. E. R. Erickson to Mathie- 
son Chemical Corporation. 
Polymerization of styrene and ring 

chlorinated styrenes is inhibited by an 

addition (e.g. 0.001-5 percent) of 2,5- 

dialkoxyhydroquinone. 


U.S.P. 2,455,746. Stabilization of Vinyl 
Aromatic Compounds. E. R. Erickson 
to Mathieson Chemical Corporation. 
The method of this patent differs 

from that of U. S. Patent 2,455,745 only 

in that the substituents of the 2,5-disub- 
stituted hydroquinone employed consist 
of alkyl or aralkyl radicals. 


U.S.P. 2,455,803. Extractive Distillation 
Process. G. J. Pierotti to Shell De- 
velopment Company. 

In the extractive distillation of a mix- 
ture of aromatic hydrocarbons, e.g. tol- 
uene, and non-aromatic hydrocarbons 
with similar boiling ranges by means of 
sulfolane, cumene is added in controlled 
amounts sufficient to produce a single 
liquid phase instead of the otherwise 
produced two phases. The efficiency of 
the extractive distillation is improved 
by this additive. 


U.S.P. 2,455,820. Production of Oil-in- 
Water Emulsions. A. B. Steiner to 
Kelco Company. 

A stable oil-in-water emulsion is 
formed by intimately dispersing an oily 
substance, such as liquid petrolatum, in 
an aqueous liquid containing a glycol 
alginate. 


U.S.P. 2,455,812. Fractionation in Pres- 
ence of Radiant Energy. C. H. Schles- 
man to Socony-Vacuum Oil Com- 
pany Inc. 

or the further separation of a petro- 
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leum fraction which consists of a mix- 
ture of compounds with substantially 
identical boiling points, the vaporized 
fraction is subjected to radiations from 
a selected portion of the radio frequency 
spectrum. This portion is selected so 
that at least one of the compounds in 


the fraction will absorb radiant energy 
and at least one other will not. The 
fraction is simultaneously cooled so that 
the compound that absorbs radiant en- 
ergy will remain in a vapor state while 
the other compound will be condensed. 





CATALYST PREPARATION, ACTIVATION, AND REGENERATION 





U.S.P. 2,453,847. Process for Accelerat- 
ing Alumina Hydrosol Formation by 
Aeration. C. N. Kimberlin, Jr., to 
Standard Oil Development Company 
Alumina hydrosols useful in the pro- 

duction of gel catalysts and catalyst car 
riers are manufactured from amalga- 
mated aluminum and a dilute aqueous 
solution of an organic acid by blowing 
the mixture of these two components 
with an oxygen-containing gas 


U.S.P. 2,454,227. Beta-Alumina Catalyst. 
A. E. Smith and O. A. Beeck to Shell 
Development Company. 

An adsorptive beta alumina 
for use in catalysis is prepared by react 
ing an alumina of the gamma system of 
Haber, in the absence of metal oxide 
isomorphous with alpha alumina, with 
a compound of Na, P, or Rb decor 
posable to the oxide by heating at a 
temperat of 900-1400° C. for at least 

j 


suitable 


two hours and until the material shows 
the : diffraction pattern of beta 
alumina of the general formula RO 
11 Al,O, wherein R represents the alkali 
metal employed. The resulting catalyst 
is very stable. 


U.S.P. 2,454,373. Fluidized Catalyst Re- 
generation Process which Includes 
Overhead Cooling. F. H. Blanding to 
Standard Oil Development Company 
In the regeneration of finely divided 

contaminated catalytic material by an 
xidizing gas passing through this ma 

terial at a velocity such that a relatively 
layer of catalyst is maintained in 
the bottom portion of the regenerator 
relatively dilute phase of spent 
entrained catalyst and 

g gas is maintained 

nd stream of 


aense 


white 4 
ration gas, 


oxidizi 


regene 
some excess 
in its upper portion, a sec 
spent catalyst is dispersed into this di- 
lute phase to prevent secondary 
bustion of CO formed in the regenerat 
ing treatment, by the uncombined oxy 


gen contained in the dilute phase. 


U.S.P. 2,454,398. Iron Oxide-Alkali 
Metal Pyroantimoniate Catalysts and 
Process of Preparation, M. A 
man to Standard Oil Development 
Company 
A Fischer-T synthesis catalyst 

is obtained from a mixture of 80-99.8 

percent of iron oxide and 20-0.2 percent 

of an alkali metal pyroantimoniate. The 
mixture is heated to a temperature of 
1000° F. in the presence of free oxygen 

Subsequently, the mixture is contacted 

reducing atmosphere at a tem 

500-900° F. The resulting 
highly active 
time 


com 


Moses 


ropsch 


with a 
perature of 
catalyst rem 
rather long period of 


aims over a 


U.S.P. 2,454,466. Regeneration of Fluid 
Catalysts with Cooling of Flue Gases 
by Water Injection. Fk. J. Le Roi to 
Standard Oil Development Company 
In the regeneration of particle form 

contact material by oxygen containing 

gases, a non-combustible vaporizable 
liquid is injected outside the regenera 
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zone into the regeneration gases 
leaving this zone and containing en- 
trained contact particles, combustible 
material and oxygen, to reduce the tem- 
perature of the gases and to control 
after-burning of the combustible gases 


thon 


U.S.P. 2,454,724. Molybdena Catalysts, 
Their Preparation and Use. M. W 
lamele, V. C. Irvine and J. F. Mahar 
to Shell Development Company 
Granular molybdena-alumina cata- 

lysts, useful for example in dehydro- 

genation produced by a 

process described in detail from massive 

alumina broken into granules, then ac- 
tivated, desalted and subjected to con- 

trolled dehydration and eventually im- 

pregnated with a certain amount of 

molybdenum oxide. 


processes, are 


U.S.P. 2,454,901. Control of Tempera- 
ture in Regeneration of Solid Hydro- 
carbon Conversion Catalysts. R. E 
Vinyard, W. W. Roach and B. Skin 
ner to Phillips Petroleum Company. 
Details of a process are claimed for 

the regeneration of elongated beds of 
solid deactivated hydrocarbon conver- 
sion catalysts, such as a synthetic silica- 
alumina or a bauxite catalyst, by means 
of an oxygen containing gas admixed 
with an inert diluent, such as steam. 


U.S.P. 2,454,921. Production of Alumi- 
num Fluoride Gels. Heinemann to 
Porocel Corporation 
Aluminum fluoride gel of high poros 

ity and surface area useful in the con 

version and refining of hydrocarbon oils 
is obtained by digesting alumina with at 
least an equivalent amount of aqueous 

HF. The quantity of water in the reac- 

tion mixture shall be such as to give HF 

of 30-40 percent concentration 


U.S.P. 2,454,941. Drying ome Cata- 


lysts by Distilling with Butanol. J. A 

Pierce and C. N. Kimberlin, Jr. to 

Standard Oil Development Company 

Dry absorbent gels to be used for 
hydrocarbon conversion catalysts are 
obtained from corresponding hydrogels 
by mixing the hydrogel with n-butanol, 
distilling the water from the hydrogel 
as an azeotrope with the butanol, and 
removing the residual butanol from the 
dehydrated gel 


U.S.P. 2,454,942. Preparation of Spheri- 
cal Adsorbent Particles. J. A. Pierce 
and C. N. Kimberlin, Jr., to Standard 
Oil Development Company 
Spherical particles of a natural ad- 

sorbent useful as a catalyst in hydrocar- 

bon conversions, e.g. such particles of a 

highly acid-treated bentonite, are ob- 

tained by separately dispersing finely 

powdered adsorbent and a hydrosol, e.g 

alumina sol, in a partially water-miscible 

liquid, such as n-butanol, and agitating 
the dispersion until the hydrosol sets to 

a hydrogel and forms spherical particles 

of gel and adsorbent. 


C. Bailie to Standard Oil Com- 
aeae (Indiana). 

Gel catalysts, e.g. silica-alumina gels, 
are prepared in the form of discrete, 
smooth spheroids by a particular proc- 
ess from a meta-stable sol over a hydro- 
gel having a tendency to agglomerate 
on drying 


U. —\ 2,455,445. Gel Catalyst. M. J. See 
d J. 


U.S.P. 2,455,696. Iron Oxide-Alkali 
Metal Ferrate Catalyst and Its 
Method of Preparation. M. A. Moses- 
man to Standard Oil Development 
Company. 

A Fischer-Tropsch synthesis catalyst 
is prepared from a mixture of an iron 
oxide and 0.2-20 percent (by weight of 
the iron oxide) of alkali metal ferrate. 
The mixture is heated at a temperature 
of about 1000° F. for four hours in an 
oxidizing atmosphere. Thereafter the 
mixture is treated in a reducing atmos 
phere at a temperature of 700-1600° F 
for 24 hours 


U.S.P. 2,455,843. Method and Apparatus 
for Production of Gel Bodies. H. M. 
Weir to The Davison Chemical Cor- 
poration. 

Silica and other oxides hydrosols are 
gelled by a method claimed in detail. 


U.S.P. 2,455,881. Mer -Treated Char- 
coal Catalyst and Process for its 
Pr ation. L. F. Salisbury to E. I 
du Pont de Nemours & Company. 

A catalyst useful in the production of 
vinyl fluorides from acetylene and HF 
is obtained by impregnating charcoal 
with an aqueous solution of a mercury 
salt of controlled concentration and 
further treating the resulting material 
in a manner claimed in detail. 





ALKYLATION 





U.S.P. 2,453,765. Alkylation Process. D. 
G. Stevens to The Standard Oil Com- 
pany of Ohio 
Isobutane is continuously treated with 

a butene in the presence of a liquid acid 

alkylation catalyst, e.g. concentrated 

H,SO,, under suitable conditions. A rela- 

tively large part of the isobutane is 

continuously recycled in an isobutane- 
acid emulsion which re-enters the reac- 
tion zone near the entry of fresh feed. 

4 certain rate of recycling is main- 

tained. A high rich mixture rating motor 

fuel with a very high content in tri- 
methyl pentane is obtained. 


U.S.P. 2,453,837. ~~ ay for Alkyla- 
tion. E. J. Fisher, W. B. Franklin and 
D. A. Smith to ean’ Oil Devel- 
opment Company. 

The apparatus according to this pat- 
ent is useful in conducting reactions be- 
tween a plurality of liquid reactants 
maintained in a circulating stream in the 
form of an emulsion. 


U.S.P. 2,454,869. Alkylation Method. A 
R. Goldsby and C. W. Watson to The 
Texas Company. 

A stream of alkylatable hydrocarbons 
and a stream of corrosive mobile alkyla- 
tion catalyst (e.g. AICI) are passed in 
intimate contact through a reaction 
chamber having permeable walls and 
maintained under alkylating conditions. 

non-corrosive hydrocarbon fluid com- 
prising olefins is intorduced into this 
chamber through the permeable walls 
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at such a rate as to avoid undesirably 
high concentration of olefins in the re- 
action mixture and to serve as a rela- 
tively catalyst-free barrier between the 
catalyst-hydrocarbon mixture and the 
walls. Alkylated hydrocarbons are ob- 
tained. 


U.S.P. 2,455,003. Alkylation of Paraffins 
in Presence of Hydrofluoric Acid. F. 
E. Frey to Phillips Petroleum Com- 
pany. 

Low-boiling isoparaffin is alkylated in 
the presence of HF with recovery of 
in a process the details of which 

are claimed. 





ISOMERIZATION 





U.S.P. 2,454,149. Isomerization of Nor- 
mal Butane. L. U. Franklin and C. F. 
Plumhoff to Gulf Oil Corporation. 
Isobutane is produced substantially 

free of AlCl, in a liquid phase process 

from n-butane mixed with HCl in two 
consecutive stages. The first isomerizing 

zone contains solid AlCls, the second a 

slurry of AICl-hydrocarbon complex. 

Details of this method are claimed. 


U.S.P. 2,454,171. Combination Isomeri- 
zation and Hydrogenation Process. 
H. J. Hepp to Phillips Petroleum 
Company. 

A tertiary olefin, such as isobutylene, 
in a hydrocarbon stream is selectively 
polymerized to form a dimer having a 
terminal C to C double bond. This 
dimer is separated by fractionation from 
higher polymers formed and unpolymer- 
ized material. The purified dimer is 
passed over an isomerization catalyst 
comprising brucite at a temperature of 
50-450° F., and subsequently catalyti- 
cally hydrogenated. A paraffin hydro- 
carbon, such as 2,2,4-trimethylpentane 
is formed. The method is also useful in 
the production of paranins from 1-ole- 
fins which are first isomerized to the 
corresponding 2-olefins and then hydro- 
genated by means of metallic Ni-Cu- 
Al, O,-catalyst. 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,453,874. Hydrocarbon Synthe- 
sis. S. B. Sweetser to Standard Oil 
Development Company 
A mixture of CO and H,; is forced 

upwardly under synthesis conditions 
through a dense suspension of powdered 
synthesis catalyst and powdered dehy- 
dration catalyst (e.g. alumina) fluidized 
by the upwardly flowing gases. The de- 
hydration catalyst is concentrated in the 
upper portion of the suspension. A ma- 
jor proportion of normally liquid hydro- 
carbons and a minor proportion of oxy- 
genated compounds is formed. 


U.S.P. 2,455,419. Synthesis of Hydro- 
carbons and Regeneration of Synthe- 
sis Catalyst. E. A. Johnson to Stand- 
ard Oil Company of Indiana 
In the hydrocarbon synthesis from 

CO and H; by a fluidized powdered iron 

catalyst maintained as a dense tur >ient 

suspended phase, a portion of the cata- 
lyst is continuously withdrawn from the 
synthesis zone to an oxidizing zone 
where it is countercurrently contacted 
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with an oxidizing medium. The oxidized 
catalyst is then countercurrently treated 
with a reducing medium and returned to 
the synthesis zone after sufficient cool- 
ing. The process is useful also in the 
treatment of S-containing CO-H:.-mix- 
tures. 





DESULFURIZATION 





U.S.P. 2,454,383. Refining of Hydro- 
carbon Distillates. J. B. Heid to Uni- 
versal Oil Products Company. 
Hydrocarbon distillate (e.g. gasoline) 

containing mercaptans, H:S and car- 

boxylic acids is treated with a dissolved 
mixture of Ba(OH)s and caustic of 
5-15° Bé to remove H:S and carboxylic 

acids, and is thereafter treated with a 

caustic solution of 15-36° Bé to remove 

mercaptans. The pretreatment inhibits 
objectionable foaming in the removal of 
the mercaptans. 


U.S.P. 2,455,061. Treatment of Liquid 
Hydrocarbons. C. O. Hoover to Air 
Reduction Company, Inc. 

Liquid hydrocarbons are freed from 
sulfur contained therein in the form of 
HS, mercaptans, or disulfides by treat- 
ing the hydrocarbons with cuprous 
naphthenate. 


U.S.P. 2,455,656. Production of Com- 
mercially Pure Mercaptans and Di- 
sulfides. 5S. P. Cauley to Socony-Vac- 
uum Oil Company, Inc. 

Sulfur compounds of commercial pur- 
ity are produced from petroleum frac- 
tions coutaining mercaptans by meats 
of an aqueous alkaline treating solution 
which extracts the mercaptans together 
with impurities of about the same boil- 
ing range as these mercaptans. The rich 
aqueous solution thus obtained is con- 
tacted with hydrocarbon washing ma- 
terial of lower boiling range which ex- 
tracts the mercaptans. The latter are 
then recovered from the solution formed 
by distillation. The aqueous solution is 
regenerated 





POLYMERIZATION 
AND CONVERSION 











U.S.P. 2,455,225. Method of Making Sty- 
rene Resin. S. G. Burroughs to Penn- 
sylvania Industrial Chemical Corpo- 
ration. 

Finely divided weakly acid catalytic 
fuller’s earth with a pH of about six 
and dried at a temperature of 200-250° 
C. for five minutes is contacted with a 
styrene liquid of more than 50 percent 
styrene concentration at a temperature 
below the boiling point of monomeric 
styrene in an amount of 1-30 percent 
catalyst based on styrene. Thermoplas- 
tic resin polymers of styrene are formed 
which are insoluble in aliphatic but sol- 
uble in aromatic hydrocarbons. 


U.S.P. 2,455,665. Low-Temperature Pol- 
ymerization Process. W. W. Ford and 
F. D. Thiel to Standard Oil Develop- 
ment Company. 

A mixture of an isoolefin with 4-8 C 
atoms and a multiolefin with 4-14 C 
atoms is treated in the presence of a 
liquid diluent at temperatures of —40 
to —150° F. with a Friedel-Crafts cata- 
lyst to effect polymerization. 


U.S.P. 2,455,671. Process for the Manu- 
facture of High Molecular Weight 
Polymers. A. D. Green to Jasco, Inc. 
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Solid isoolefinic polymers are pro- 
duced and separated by polymerization 
in the presence of a Friedel-Crafts cata- 
lyst in a process described in detail. 


U.S.P. 2,455,890. Polystyrene - Mineral 
Oil Extract Plastic Composition. FE. 
W. M. Faweett, A. Millien and N. 
Mulhern to Anglo-Iranian Oil Com- 
pany, Ltd 
One part by weight of polystyrene is 

mixed at an elevated temperature with 
two parts of a hydrocarbon fraction ob- 
tained by solvent extracting a high boil- 
ing mineral oil fraction of low compati- 
bility with styrene and boiling in the 
range of 250-800° C. to extract a hydro- 
carbon fraction of high mol. wt., high 
compatibility with polystyrene and of 
other characteristics. The resulting prod- 
uct, in contrast to the very brittle poly- 
styrenes, is highly plastic. 





HEAVY OILS AND WAXES 





U.S.P. 2,453,708-710. Grinding Oil Com- 
position. E. C. Hughes and F. Veatch 
to The Standard Oil Company of 
Ohio 
In U. S. Patents 2,453,708 and 2,453,- 

710 a grinding composition is claimed 

which comprises a blend of different 

types of mineral oil, this blend having 

a viscosity of 150-300 SSU at 100° F 

In the case of U.S.P. 2,453,710 this 

blend also contains an oil soluble phos- 

phorous compound containing a fatty 
acid radical with at least ten C atoms. 

This additive inhibits the development 

of temper color. 

U.S.P. 2,453,709 relates to the grind- 
ing of steel with a bonded abrasive in 
the presence of the composition claimed 
in U.S.P. 2,453,708. 


U.S.P. 2,453,833. Corrosion Preventive. 
W. S. Davis, Jr., and D. L. Wright to 
Standard Oil Development Company. 
The rust preventing composition ac- 

cording to this patent consists of a min- 
eral oil base which vaporizes completely 
below 750° F., a corrosion inhibitor 
formed from a partly volatile sodium 
petroleum sulfonate combined with de- 
gras, and a high mol. wt. polybutene. 


U.S.P. 2,453,850. Lubricating Composi- 
tions. L. A. Mikeska, A. R. Kittleson 
and W. M. Smith to Standard Oil 
Development Company. 

Mineral lubricating oil is compounded 
with a small proportion of an oil-soluble 
resinous auto-condensation product of 
an alkyl hydroxy benzyl amine of the 
formula 

OH 


AN 
R+ +CH:NH, 
\ 


in which R represents an alkyl group of 
at least four C atoms. Rusting and cor- 
rosion of metals is greatly reduced by 
the additive. 


U.S.P. 2,453,933. Refining of Wax. P. L. 
Polizzotto and P. S. Backlund to 
Union Oil Company of California. 
A deoiled asphalt-wax mixture ob- 

tained as tank bottoms from crude oil 

storage and containing more than 5 per- 
cent of asphaltic and resinous material 

is treated at a temperature of 300-350° F. 

with clay, then cooled to a temperature 

above its meeting point and contacted 
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with certain alcohol, ketone, or ether 
solvents. An upper phase formed of wax 
and solvents is then separated from a 
lower phase of asphaltic components 
which also contains the clay. 


U.S.P. 2,454,452. Lube Additives Made 
by Solvent Refining High Molecular 
Weight Aliphatic-Aromatic Conden- 
sation Products. C. E. Hodges and 
A. F. Cashman to Standard Oil De- 
velopment Company. 

The pour point of a waxy mineral lu- 
bricating oil is depressed by the addition 
of a product obtained from a high mol. 
wt. aliphatic material with more than 
ten C atoms, an aromatic compound, 
and a Friedel-Crafts catalyst. 


U.S.P. 2,454,736. Alkaline Earth Metal 


Protects structural steel 
work, or concrete against 
deterioration from 
corrosive fumes, gases, 
or atmospheres .. . resists 
acid spillage or 
condensates. 

Flexible, tight-adhering 
plastic film resists 
impact; will not chip, 
flake or craze. Proven 
over a 10-year period 

in America’s chemical 


Petroleum Sulfonate Compositions. J. 

Faust to L. Sonneborn Sons, Inc. 

The patent relates to a non-gelling 
alkaline earth metal petroleum sulfonate 
solution in mineral oil, useful for lubri- 
cating oils, particularly aviation lubri- 
cants. Gel formation of the sulfonate in 
the solvent is inhibited by an addition 
of an oil-soluble phthalic acid ester 
of alkylene glycol ethers, or alkyl 
phthalates. 


U.S.P. 2,454,822. Lubricants for Textile 
Materials. A. Moscowitz to L. Sonne- 
born Sons, Inc. 

The textile treating agent according 
to this patent comprises a hydrocarbon 
textile lubricating oil and 28-40 percent 
of alkali metal petroleum mahogany sul- 
fonate dissolved therein. Details of the 
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method tor preparing this sulfonate are 
also claimed. 


U.S.P. 2,454,394. Lubricating Oil Com- 
position. E. Lieber and E. P. Cash- 
man to Standard Oil Development 
Company 
The lubricant according to this patent 

comprises a major proportion of waxy 

mineral lubricating oil and 0.1-5 percent 
of a condensation product of mol. wt. 

above 1000 and obtained from about 200 

parts of aliphatic nitriles of mixed fatty 

acids with 16-18 C atoms and 50-100 

parts of naphthalene in the presence of 

AIC], and an inert chlorinated hydro- 

carbon solvent. The additive depresses 

the pour point of the lubricant. 


ORIGINATORS OF BALANCED LOADING 


U.S.P. 2,454,890. Antioxidants for Min- 
eral Oil Lubricants and Compositions 
Containing the Same. H. G. Smith, T. 
L. Cantrell and J. G. Peters to Gulf 
Oil Corporation. 

The lubricant according to this patent 
comprises a mineral lubricating oil and 
a small amount (e.g. 0.001-1.0 percent 
by weight) of a non-resinous condensa- 
tion product of 1-4 mols. of benzyl ben- 
zoate, 1-6 mols. of N-dimethylaniline, 
and 0.5-6 mols. of formaldehyde per mol. 
of benzoate. Details of the process for 
producing this condensation product are 
given. 


U.S.P. 2,455,337. Addition Agent for 
Lubricants. W. A. Jones to Continen- 
tal Oil Company. 
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The patent relates toa lubricant which 
comprises a major proportion of a lubri- 
cating mineral oil and 0.01-10 percent of 
a product obtained from a particular 
type of petroleum oil, free of naphthenes 
and the like, by contact with a solid 
adsorbent, recovery of resinous material 
deposited on the adsorbent and esterifi- 
cation of this material with alcohol or 
phenol. 


U.S.P. 2,455,649. Solidified Oils and 
Methods of Manufacture. A. Beer- 
bower and H. A. Ricards, Jr. to 
Standard Oil Development Company. 
The stabilized, solidified oil according 

to this patent consists of mineral oil 
gelled by a soap formed in situ from free 
saturated fatty acids, and stabilized by 
the saponification in situ of a fatty oil 
rich in esters of saturated or hydroxy- 
lated unsaturated fatty acids. 


U.S.P. 2,455,659. Oily Composition. G 
W. Duncan and C. Zimmer to 
Standard Oil Development Company. 
The oily composition suitable for use 

as a cutting oil consists of 84 percent 

mineral lubricating oil, 8 percent sodium 
petroleum sulfonate, 2.5 percent NaNOn, 

2.5 percent naphthenic acid and some 

minor ingredients 


U.S.P. 2,455,668. Mineral Oil Composi- 
tion. E. W. Fuller and H. S. Angel 
to Socony-Vacuum Oil Company, Inc. 
A mineral oil composition normally 

susceptible to haze formation is com- 

posed of a viscous mineral oil, a minor 
ney of an oxidation stabilizing 

P- and S-containing reaction product of 

a dicyclic terpene or an essential oil 

containing it, and a minor proportion of 

a wax-substituted hydroxyaromatic ester 

of a carboxylic acid for suppressing 

haze formation. 


U.S.P. 2,455,670. Deodorizing Petroleum 
Oils and Waxes. F. M. Graves to So- 
cony-Vacuum Oil Company, Inc. 
Moisture-free, odorless petroleum oils 

and waxes are produced by blowing the 
moisture-containing petroleum product 
with air at slightly elevated temperature 
and then introducing into the moisture- 
freed product a small amount of ammo- 
nia sufficient to remove the rancid odor 
developed by the air blowing. 


U.S.P. 2,455,892. Lubricating Greases 
and Method of Making the Same. H. 
M. Fraser to International Lubricant 
Corporation 
A grease of relatively high m.p. is 

formed by incorporating in mineral lu- 

bricating oil an alkali soap of a high 
mol. wt. fatty acid and 2.5-12.5 percent 
of a Na- or Li-salt of acetic acid. 





PETROCHEMICALS 





U.S.P. 2,453,691. Method of Making 
Ethyl Chloride. H. W. Hill and E. L. 
Dance to The Dow Chemical Com- 
pany. 

Ethans exposed to Ly is reacted at 

a temperature of 100-200° C. and in the 
presence of 1/3-3 “hoe its volume of 
methane with gaseous chlorine in such 
proportion that the ratio of Ch/CsHe is 
between 0.6 and 1.2. Ethyl chloride is 
obtained. 


U.S.P. 2,453,740. Oxidation of Organic 
Compounds and Manufacture of 
Phthalic Anhydride. S. B. Becker to 
Standard Oil Company (Indiana). 
Naphthalene hydrocarbons are con- 
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Heat Enduring Castings 
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CHEMICAL COMPOSITION: 
(a) The castings shall conform to the following requirements as to chemical composition: 
GRADE “F” 
Chromium, per cent 
Nickel, per cent 
Manganese, per cent 
Silicon, per cent 
Sulphur, maximum per cent 
Within limits ot Paragraph 4 (c) 
(b) The chemical limits for al] other added alloying elements, such as molybdenum, titanium and 
nitrogen, shall be specified by the manufacturer. The inaterial shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 
(a) The indicated creep rate of the material shall not exceed 1% in 10,000 hours when stressed by a 


tensile load not less than the following: 

STRESS PER SQ. IN. 
1% CREEP IN 10,000 HOURS 
GRADE “F” 


4200 

3700 

3200 

2600 

1950 
(b) Manufacturer shall submit standard creep data and residual] physical properties made on material 
of his own manufacture and certified by an ACCREDITED LABORATORY. The chemical analysis of 
= creep test specimens shal] be reported, including nitrogen content and any other special alloying 

ements. 


TENSION TEST FOR DUCTILITY AFTER HEATING: 
(a) Each heat shal! conform to the following requirements as to tensile properties after the specimen 
has been subjected to a temperature of 1400° F. for 24 hours and furnace cooled to 400° F. Test shall 
be made at room temperature. 

Tensile Strength, min.lb./sq.in. 

Yield Strength, mia.ib./sq.in..... 

Elongation in 2”, min. per cent 
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verted into phthalic anhydride by means 
of an oxygen containing gas in the pres- 
ence of a particle-sized oxidation cata- 
lyst, particularly an oxide of a metal of 
groups V or VI of the periodic system 
Details of this method are claimed. 


U.S.P. 2,453,779. Preparation of Alkyl 
Halides. L. ( Bond and M. Savoy 
to The Pure Oil Company 
A mixture of an olefin and hydrogen 

halide is contacted with a Th-salt, such 

as ThCh, at i temperature, ¢.g 


elevated 
at 200-750° | Alkyl halides are ob- 
tained. 


U.S.P. 2,454,034. Process for Preparing 
Sulfurized Lubricating Composition. 
D. P. Clark, Ir. to Gulf Research & 
Development Company 


An oil, e.g. a mineral oil such as 200- 
SSU, Texas oil, is reacted with sulfur 
in the presence of a catalyst of the for- 
mula AR—NR’—R” wherein R’ and R” 
are hydrogen, lower aliphatic radicals, 
or monocyclic aromatic radicals, and AR 
is a benzene ring with a lower alkoxy 
or monocyclic aryloxy group attached 
to the ortho or para position. The re- 
sulting sulfurized oils are comparatively 
free from obnoxious odors and have rel- 
atively light transparent colors. 


U.S.P. 2,454,082. Alkenyl Alkali Metal 
Compounds. A. A. Morton to Re- 
search Corporation 
Alkyl sodium or alkyl potassium, e.g. 

amyl-potassium, is maintained in inti- 

admixture with a mono-olefinic 
carbon with at least three 


mate 
aliphatic hydr 
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C atoms, e.g. isobutene. Alkenyl alkali 
metal compounds, such as isobutenyl-l- 
potassium, are formed and can be read- 
ily converted into unsaturated carboxylic 
acids by treating with COs. 


U.S.P. 2,454,283. Sealing Element, In- 
cluding a Binder Consisting of Poly- 
isobutylene and Factice. E. G. King 
to Armstrong Cork Company. 

A sealing element, useful for example 
as a liner for container closures, con- 
sists of polyisobutylene of a mol. wt. of 
70,000-200,000 and a large amount of 
factice. 


U.S.P. 2,454,308. Production of Acrylo- 
nitrile. H. S. Davis and H. A. Newey 
to American Cyanamid Company. 
Acetylene together with HCN is con- 

tacted with an aqueous acid reacting so- 

lution of a cuprous salt, ZnCh, and a 

salt of ammonium, amine, or an alkali 

metal salt. Acrylonitrile is produced. 


U.S.P. 2,454,351. Production of Alicy- 
clic Carboxylic Acids. F. J. Sowa and 
A. Schwerdle. 

Conjugated dienes, e.g. cyclopenta- 
diene, are contacted with 1,2-unsaturated 
aliphatic carboxylic acid, e.g. maleic 
acid, in the presence of a polar solvent 
for a period not exceeding 90 minutes 
while maintaining the p.H value of the 
mixture below seven. Alicyclic car- 
boxylic acids are obtained as addition 
products of the components. 


U.S.P. 2,454,409. Manufacture of Sulfur 
Compounds. W. A. Schulze and W. 
W. Crouch to Phillips Petroleum 
Company. 

A liquid mixture of at least one olefin, 
H.S and an inert liquid hydrocarbon 
diluent is contacted with anhydrous HF 
at a temperature sufficiently low and 
for a time sufficiently short to effect 
substantially only the formation of mer- 
captan. 


U.S.P. 2,454,468. Method of Preparing 
Aromatic Nitro Compounds and 
Amines. E. H. McArdle to Standard 
Oil Development Company. 
Aromatic hydrocarbons, such as 

xylene, are nitrated in the presence of 

an excess of the hydrocarbon, e.g. by a 

mixture of one part by weight of 75 

percent HNO, and 1% parts of 96 per- 

cent H,SO, at a temperature of 0-30° C. 

The resulting mono-nitro hydrocarbons 

can be hydrogenated after removal of 

the spent acid and while in solution in 
an excess of aromatic hydrocarbon to 
form the corresponding amines. 


U.S.P. 2,454,486. Vulcanizable Mixture 
of Thermoplastic Interpolymers. G. 
W. Stanton and C. E. Lowry to The 
Dow Chemical Company. 

The patent relates to a vulcanizate 
useful for shoe soles and formed from 
a mixture of an interpolymer of 20-80 
percent of styrene and 80-20 percent of 
butadiene with a certain interpolymer of 
vinylidene chloride and butadiene. 


U.S.P. 2,454,645. Production of Alkyl 
Chlorides. E. G. Galitzenstein and C. 
Woolf to 
Ltd. 

An acyclic aliphatic olefin with not 
less than three C atoms is passed into 
H.SO, containing 8-20 percent by weight 
of water. A reaction mixture of the cor- 
responding alkyl sulfuric esters and 
free H:SO, is formed. Gaseous HCl is 
passed into this reaction mixture at a 
temperature between atmospheric and 
60° C. An alkyl chloride-containing up- 


The Distillers Company, 
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ene and ate light 
: : : to osures, lockers, es, 
HEELING ExM is serving all industry shelving. Sanitary, easy to 


in hundreds of ways. And each day clean, protective. 
imaginative executives find new, practical “_: 
uses for it. In the oil industry, for example, 
it provides a great variety of installations that 
contribute to safety, economy, cleanliness, 
ventilation, protection against intruders. 
Wheeling ExM is stronger than sheet 
metal of the same weight because its metal —_ 
“diamonds” are all of one piece. It may be GUARDS dangerous machin- 
the solution to many of your construction aia, 7 Silt “ cael ee 
problems. Available in various mesh sizes fit special installations, 
and weights. Write for details. 








WHEELING CORRUGATING COMPANY 
WHEELING, WEST VIRGINIA 


Atlenta + Boston - Buffalo + Chicago ~- Cleveland - Columbus - Oetroit - Kansas City 
Louisville - Minneapolis - New Orleans - New York - Philadeiphig - Pittsburgh - Richmond - St. Louis 
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Foundation for Safety 


AW SUPER-DIAMOND 


. 


\ "4 = 
¢ AMON 

, IPER-DI WEN 
AW aoe FOOTING FOR PR 


So easy to plan 

ond build with—so 

safe and inexpensive. 

Exclusive engineered design, 

with Super-Diamonds at 45° 

angles, gives grip-without-a-slip 

safety and makes plates easy to 

match without waste. Use it for safe, 

strong, clean loading platforms, fire 

escapes, walkways, trench covers, running boards, 
machine tool bases and other product and plant 
applications. 


~~ x 

A ‘ > 
LOOR PLATE 

lh AND PLANT a 


FREE 


16 Page Catalog 
L-58. it's pocked 
with useful infor- 
mation. Write now. 


Ce] 
AW SUPER-DIAMONI 


FLOOR PLATES THAT GRIP 


A Product of ALAN WOOD STEEL COMPANY 


Other Products: Permaciad, Stainless Clod Steel» AW Super Grip, 
Abrasive Floor Plates Billets Plates* Sheets (alloy and special grades) 


per layer formed is separated to recover 
the alkyl chlrodie. 


U.S.P. 2,454,737. Copolymers of Hydro- 
carbon Dienes and Acrylates of Alpha- 
Hydroxy-Methylethano-9,10 Dihydro- 
anthracene. E. W. Gluensenkamp and 
4. B. Craig to Monsanto Chemical 
Company 
The patent relates to a rubber compo 

sition obtained by copolymerization of 

40-90 percent of a hydrocarbon diene, 

such as butadiene, and 60-10 percent of 

a certain type of anthracene compounds, 

such as (alpha-methacryl-oxymethyl)-9, 

10-dihydroanthracene. 


U.S.P. 2,454,743. Copolymer of a Conju- 
gated Hydrocarbon Diene and an 
Acrylate of a Cyclopentadienyl Alco- 
hol. D. T. Mowry and A. B. Craig 
to Monsanto Chemical Company. 
This patent differs from U.S.P. 2,454,- 

737 essentially only in that, instead 

of the anthracene derivative, a dicyclo- 

pentadienyl alcohol ester of acrylic acid 
or methacrylic acid is employed in the 
formation of the copolymer 


U.S.P. 2,454,804. Manufacture of Tetra- 
lol. R. Johnson to Koppers Company, 
Inc 
Tetralin  (tetrahydronaphthaline) is 

controllably oxidized with an oxygen 

containing gas to form tetralin peroxide 

This peroxide is decomposed with an 

aqueous caustic solution to form alpha 

tetralol and aipha tetralone. The latter 
is hydrogenated under pressure in the 

presence of a Cu-O-Cr.O, catalyst at a 

temperature of 90-110° C. and is thereby 

also converted to alpha tetralol 


U.S.P. 2,455,058. Process for Reacting 
Acetylene and Potassium Hydroxide. 
D. F. Herman to Publicker Industries, 


ene or a homolog or derivative 

is passed at a temperature of 

into a suspension of finely 

divided KOH in a water-immiscible or- 
ganic solvent chemically inert to acety 
lenes, such as xylene or 1,]-dibutoxy- 
ethane. The absorption of acetylene or 
the like by KOH in the presence of the 
solvent substantially increases with in- 
creasing temperature until a peak is 


reached 


U.S.P. 2,455,322. Oxynitration of Aro- 
matic Compounds. W. O. Teeters and 
M. B. Mueller to Allied Chemical & 
Dye Corporation 
A mononuclear aromatic hydrocarbon, 

such as benzene or alkyl benzene, is in- 

timately and countercurrently contacted 
in the liquid phase with nitric acid con- 
taining 45-55 percent (by weight) HNO; 
and 2-10 percent Hg (NOs): for a time 
such that the aromatic phase contains 
at least 10 percent (by weight) of nitro- 
phenols, which are recovered. Nitro ar- 

hydrocarbons, e.g. nitrobenzene and di- 

nitrobenzenes, are obtained as by-prod- 

ucts. 


U.S.P. 2,455,342. Copolymers of Fuma- 
rodinitrile and Styrenes. R. B. Sey- 
mour to Monsanto Chemical Com- 
pany 
A mixture of particular proportions of 

fumarodinitrile, styrene, and alpha- 

methylstyrene or alpha-para-dimethyl- 

styrene is copolymerized by heating. A 

solid, resinous material of high thermal 

stability and resistance to solvents is 
formed. It is particularly suitable in 
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high trequency installations and for con- 
ventional radio equipment. 


U.S.P. 2,455,425. Production of Nitro- 
paraffins. N. Levy, C. W. Scaife and 
D. T. Turner Bryson to Imperial 
Chemical Industries, Inc. 

About one volume of isobutane is 
heated with about two volumes of NO, 
in the vapor phase at a temperature of 
190-300° C. The 2,2-dinitropropane and 
1,2-dinitro-isobutane obtained are sepa- 
rated by fractional distillation 


U.S.P. 2,454,851. Insulating Material 
Containing Polysterene and Plasti- 
cizer and Method of Making. A. J. 
Warner and M Sakst to Federal 
Telephone & Radio Corporation 
An insulating material is obtained 

from high mol. wt.-polymerized styrene, 

low mol. wt.-polymerized styrene, and 

a plasticizer. 


U.S.P. 2,455,601. Production of Solvents. 
L. C. Morris to Phillips Petroleum 
Company 
A mixture of air-free steam and highly 

branched paraffin hydrocarbons, such as 
obtained by alkylation of aliphatic hy- 
drocarbons, is distilled under non-oxi- 
dizing conditions maintained by inject- 
ing inert, odorless gas. An odorless frac- 
tion withdrawn is blended with a frac- 
tion of aromatic alkylate obtained by 
vacuum distilling the alkylation product 
of an aromatic hydrocarbon’ with a high- 
boiling olefin. A solvent of low-odor in- 
tensity is obtained, the solvent power of 
which js controlled by the proportion of 
aromatic alkylate therein 


U.S.P. 2,455,643. Condensation Products 
from Ketones and Aralkyl Organic 
Compounds and Method for Produc- 
ing the Same. A. R. Bakalar to Shell 
Development Company. 

An aralkyl hydrocarbon, e.g. toluene, 
is condensed with an aliphatic ketone, 
or the like, in the presence of HeSO,, a 
phosphoric acid or a sulfonic acid cata- 
lyst. Compounds of the general formula 


R,—C—R, 
Rs 
are obtained wherein 


hydrocarbon radical and 
alkyl hydrocarbon radicals, 


R: is an aralkyl 
R, and Rs are 
or the like. 


U.S.P. 2,455,709. Battery Box Asphalt 
and Method of Making the Same. W. 
E. Speishouse and A. H. Boenau to 
Socony-Vacuum Oil Company, Inc 
A tar obtained by solvent extraction 

of residual petroleum oil is reduced by 
by distillation to a material of particular 
properties. The reduced tar obtained is 
then oxidized to form an asphalt of 
properties suitable for its use in the 
manufacture of battery boxes, insulators 
and similar articles of high mechanical 
strength. 


U.S.P. 2,455,714. Method for the Coagu- 
lation of Emulsion Polymerizates. W. 
W. Waterman and E. O. Ohsol to 
Standard Oil Development Company. 
A latex obtained by the copolymeriza- 

tion in aqueous emulsion of butadiene, 

or another conjugated low diolefin, and 

acrylonitrile, or the like, is treated in a 


manner described in detail for coagulat- 
ing the latex. 


U.S.P. 2,455,811. Hydroaromatic Sulfo- 
nates and Their Preparation. H. 
Schindler to The Pure Oil Company. 
Benzene in which one halogen is sup- 

stituted with a hydroaromatic radical, 
e.g. cyclohexyl benzene or alpha-phenyl- 
decalin, is condensed with indene. The 
resulting product is sulfonated. AICI 
can be employed as the condensation 
catalyst. Surface active compounds are 
obtained which are effective as deter- 
gents and emulsifiers 


U.S.P. 2,453,089. Process for Production 
of Halogenated Olefins. G. H. Morey 
and R. F. Taylor to Commercial Sol- 
vents Corporation 
A gaseous conjugated diene, such as 

butadiene, is intimately mixed with a 

gaseous halogen in an unpacked reaction 

zone in the ratio of 0.8-1.3 moles of 
halogen per mole of diene, The tem- 
perature within this zone is maintained 

within the range of from 60° C. to a 

temperature slightly below the boiling 

point of the lowest boiling halogenated 

product produced. Dihaloolefins, e.g. 

dichlorobutenes, are obtained. 


U.S.P. 2,453,144. Synthesis of Organic 
Compounds. W. G. Lovell, M. J. Mul- 
ligan, and H. K. Lichtenwalner to 
General Motors Corporation. 

A mixture of 2,3-dimethyl-2-butene 
and an alkyl halide, e.g. methyl chloride, 
is passed over fresh lime heated to 200- 
250° C. until reaction between the re- 
actants is initiated as shown by a rise 
in temperature of the lime adjacent to 





Relative Volatility Charts. 


GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston 1, Texas 


Please forward m 
Volatility Charts at $5.00 per set 


Name 
Street___. 


City and State__ 





TIME Saving ONLY 


The only value in the Relative Volatility Charts 
designed by C. G. Kirkbride is in the saving of 
time in equilibrium calculations. 


One man who was familiar with K charts re- 
quired 8 percent less time when using Relative 
Volatility Charts, with which he was not familiar. 


Another individual, familiar with neither type 
of chart, consumed 21 percent less time with the 


Relative Volatility Charts are available 
through Gulf Publishing Company at $5.00 per 


USE THE COUPON 


e__.._.___sets of the Kirkbride Relative 


N.S. Threads 
Com 
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FIRE PROTECTION! 


Jetting — Transfer Work — Irrigation 


We offer NEW surplus CHRYSLER-HALE Centrifugal Pumpers 
at approximately 50% of original purchase price. 


PUMP DATA 
Hale Model OCD 1001 
500 GPM— 150 PS! — 346 Ft. Hd. 
HALE Ejector Priming 
4” Suction — 244" Discharges 


pact — Efficient 
Quick opening valve on each dis- 
charge 


Immediate Delivery—Shipping Weight 1,950+ 


HALLORAN Equipment Co. 


$875.00 each 
F.0.B. Houston, 
Texas. Subject 
to prior sale 


ENGINE DATA 


Chrysler T-118 (ind. 7) 
6 Cylinder 

3-7/16" x44" B&S 
236 Cu. Inches Displ. 
Radiator 

Starting Equipment 
Battery 


EW - BOXED 


Houston 2, Texas Phone Capito! 1447 
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PARAMINS are submitted to exacting, scientific 
tests in every phase of their development — are 
proved in a wide variety of base stocks— are con- 
stantly checked for field performance. 

Our experience and research facilities are the 
“proving grounds” where your products can be 
improved ... when you use Paramins! 


Over 2000 research scientists and technicians 


work for you in these labs...where better addi- 





tives are developed to improve your products. 








> PARAMINS 
to make good motor oils and fuels better...  Tee'suaen row. sia s. 


New York 19, New York 





PARATONE—for improved viscosity index. PARAFLOW —for lower stable pour. 
PARATAC —for tacky oils and greases. PARAPOID—for E.P. gear oils. PARANOX 


—for inhibiting corrosion and oxidation. PARADYNE—for improved gasoline. 
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the entrance of the other reactants. 
Fresh lime is then introduced continu- 
ously at one end of the elongated reac- 
tion tube, and the lime is continuously 
fed through this tube. The mixture of 
the butene hydrocarbon and alkyl halide 
is continuously passed countercurrently 
to the lime through the tube at a tem- 
perature of 200-300° C. and at atmos- 
pheric pressure. The alkylated olefins 
produced have an alkyl group added 
adjacent to the double bond of the 
charge olefin. 


U.S.P. 2,453,298. Synthetic Resins and 
Preparation Thereof by Reacting an 
Alkyl Benzene, a Phenolic Compound, 
and a Dihaloalkane, H. S. Bloch to 
Universal Oil Products Company. 

A three component resin is produced 
by reacting in the presence of a Friedel- 
Crafts metal halide catalyst (1) an al- 
kylbenzene hydrocarbon with not more 
than two alkyl groups of not more than 
two C atoms, each, (2) a mono- or 
dihydric phenol or an ether thereof with 
not more than two alkyl groups of not 
more than two C atoms in the nucleus, 
and (3) a dihaloalkane with two to four 
C atoms. Details, describing the amounts 
of the components and catalyst required 
are given. The resins obtained are useful 
as coating compositions. 


U.S.P. 2,453,440. Carbon Black. C. Kauf- 
mann and H. H. Hall to Shawinigan 
Chemicals, Ltd. 

A carbon black of particular charac- 
teristics is formed from an endothermic 
hydrocarbon gas, such as acetylene, by 
a continuous process the details of 
which are claimed. 


U.S.P. 2,453,558. Printing Ink. A. Voet 
to J. M. Huber, Inc. 

The printing ink according to this 
patent consists of a pigment (e.g. car- 
bon black), a mineral oil vehicle, and 
2-20 percent by weight (based on the 
oil) of a petroleum polymer, fluid at 
room temperature and having a viscos- 
ity of 200-250 seconds Saybolt at 210° 
F. This polymer is obtained by solvent 
extraction of solid adsorbents used in 
the refining of petrolatums, greases, or 
amorphous waxes. 


U.S.P. 2,453,619. 1,3-Diketones. A. C. | 


Byrns to Union Oil Company of Cali- 

fornia. 

1,3-diketones are prepared by reacting 
a monoolefin, e.g. a cyclic olefin or an 
acyclic branched chain olefin with at 
least four C atoms, with diketone in the 
presence of an acylation catalyst, such 
as ZnCl, or BFs. 


Howard Peterson Elected 
Vice President of Indoil 


Howard R. Peterson has been elected 
vice president of Indoil Chemical Com- 
pany, chemical subsidiary of Sandard Oil 
Company (Indiana). Previously he was 
sales manager of Indoil and will con- 
tinue in that capacity. Before the chemi- 
cal products sales of the parent company 
were first set up as a separate activity 
he had been associated with Standard’s 
sales department in various capacities 
since 1923. 

A graduate of the University of Ne- 
braska, Peterson served overseas during 
World War I, following which he studied 
at the Sorbonne before returning to com- 
plete his studies at Nebraska. 


FALCON 




















> HIGH PRESSURE 
> FREE FLOW » NO “CHATTERING” 


Here’s a cast steel high pressure Swing Check Valve for oil, gas, steam 
and water that will not “chatter” or knock and therefore will outlast 
ordinary check valves many times. 

The gate mounted on a vertical pivot pin does not float on the liquid 
or gas and its weight therefore is not a factor in closing the valve. 
NO FLOATING — NO “CHATTERING” — NO WEARING. 

When flow ceases or is reversed a flat spring on back of gate forces 
it closed instantly. 

Made of cast steel with large free-flow passage-ways, the Falcon» 
Greenwood Vertical Horizontal Swing Check Valve is avaiiable in sizes 
from 2” to 8". 


Send for Bulletin 
No. 101 
ON PRODUCTS 
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Falcon Products are sold through leading supply houses everywhere 
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KEEP “KARBATE” PIPE 
ALWAYS IN STOCK! 


®@ Resists the action of acids, alkalies and 
other chemicals 


® Light weight with adequate strength 
Resistant to mechanical shock 
Immune to thermal shock 


Easy to machine and install 


Full range of sizes and fittings 


For more details, write to National Carbon 
Company, inc., Dept. PR 


The terms National” and “Karbate” 
are registered trade-marks of 
NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


UCC) 


30 East 42nd Sereet, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 

Foreign Department: New York, U.S. A. 


These products sold in Canada by Canedian 
Nationa! Carbon Company, Ltd., Toronto 4, Cenede 


1. Thoroughly mix 
“National” cement 
with “National” ac- 
celerator in recom- 
mended proportions. 


2. Pour part of the 
mixture onto a table 
and work it care- 
fully into the threads 
of the collar... 


3. Then work mix- 
ture into pipe 


threads... 


4 Screw collar firm- 

ly in place and wipe 
off excesscementwith 
acetone...the result- 
ing joint is as strong 
and imperviousasthe 
pipe itself! 


Petroleum Refiner—V ol. 28, No. 2 





NEW EQUIPMENT and 


Manufacturers’ Literature 


low Temperature Insulation 


Zerolite, a new low temperature insu- 
lation with high fire and chemical re- 
sistant qualities, announced by Johns- 
Manville, is available as sheets, lagging 
and pipe insulation, and is especially de- 
signed for service within the tempera- 
tures of 400° and 250° F. It is “an inor- 
ganic material that combines high fire 
resistance, immunity to many organic 
solvents and excellent moisture resist- 
ance with low heat conductivity and 
will pass the hot rivet test,” as described 
in M aritime Commission specification 
32-MC-2; is immune to benzol, methyl, 
ethyl, ketone and petroleum fractions 
and derivatives; shows a moisture ab- 
sorption of 0. After 96 hours in air of 
75 percent relative humidity and a water 
absorption of only 2.0 percent by 
volume after being submerged for 24 
hours; and its low heat conductivity 
values are 0.28 at 70° F., 0.25 at 0° and 
0.22 at minus 70° F. The company rec- 
ommends Zerolite for the equipment, 
tanks, vessels and pipes used by the oil 
and chemical industries where such 
characteristics are of special importance 
Zerolite advantages “are the result of 
new techniques for processing mineral 
wool and a special company method of 
dispersing the binder over the 
mineral wool 


resin 
fibres.” 
For complete information write Johns- 
Manville, 22 Fast 40th Street, New 
York 16, referring to PerroLeuM REFINER 
item 1. 


Automatic Burners 


New automatic burners of Peabody 
Engineering Corporation are equipped 
ymplete system of fuel oil pump 
preheating, fuel oil pressure 
regulation, and a con- 
mechanical atomizing 


with a ce 
ing and 
and temper: 
stant differential 


ature 


February, 1949 


For copies of manufacturers’ literature or more 


information on products described on these 


ready for mounting. Connection 
“the only requirement 
to complete installation.” Equipped with 
a system of electrically actuated fully 
automatic safety controls consisting of 
gas-electric ignition, electronic flame 
failure protection, solenoid fuel oil shut- 
off valve, steam pressure limit switch, 
gas pressure cut-out switch, low fuel oil 
temperature cut-out switch, and low fire 
start after each burner shut down, the 
burner is provided with connections for 
fuel and steam, gas, and electric power 
supply. The fan and fuel oil pump are 
driven by the same motor, the fuel oil 
pump taking its drive through the speed 
reduction gear of the motor. The fan is 
fitted with a vaned air inlet control that 
regulates the amount of air. The air and 
fuel oil are synchronized and propor- 
tioned by an electric modulating motor 
which in turn is controlled by an ad- 
justable steam pressure regulator main- 


oil unit, 
of service lines is 


taining a constant operating steam pres- 
sure within the capacity range of the 
burner. Control equipment is mounted 
on a panel board 

For a copy of Bulletin 400 write Pea- 
body Engineering Corporation, 580 Fifth 
Avenue, New York 19, referring to 
PeTrRoLEUM REFINER item 42. 


Thy-mo-trol Drive 


A Thy-mo-trol drive, 
Hl, has been announced by General 
Electric Company in ratings through 
Y% h.p. The new drive utilizes a simpli- 
fied half-wave circuit to provide d.c 
flexibility from a.c. power. Operating 
from 220-volt, 60-cycle a.c. (for other 
voltages a suitable anode transformer 


known as Type 


A Gulf Publishing Company Publication 


pages use the number shown for each item. 


is available), it has a 20-to-1 speed range 
from 1725 to 86 r.p.m. and operates effi- 
ciently in —— temperatures from 
50 to 104° F. is furnished in either 
the non- aanten or the reversing type, 
the latter being equipped with a separate 
magnetic reversing switch. Designed for 
constant-torque loads, under normal 
conditions the new drive has excellent 
speed regulation from no load to full 
load. The speed may be preset, or may 
be varied during operation and under 
load. Dynamic braking permits quick 
stopping. The electronic panel is 
mounted in a compact, ventilated 
NEMA Type 1 enclosure. The equip- 
ment is easy to wire since the terminals 
are located at the front of the panel 
and separated from the tubes by a pro- 
tective cover. 

For a copy of Bulletin GEA-5179, 
write General Electric Company, Sche- 
nectady 5, N. Y., referring to PETROLEUM 
REFINER item 43. 


Rotary Positive Blowers 
Advantages of the rotary positive 
blowers of Roots-Connersville Blower 
Corporation are listed in Bulletin 
22-23-B-13 as “keeping air clean by op- 
erating without internal contact or fric- 
tion, having high volumetric efficiencies 
because the clearances between the im- 
pellers and between the impellers and 
the casing are very small, having low 
mechanical friction due to the lack of 
contact between the impellers and the 
casing, eliminating surface friction be- 
cause the air velocity through the blower 
is no greater than that through the pipe 
leading to the blower and working 
equally well under pressure or suction 


201 





or a combination of both because dis- 
placement per revolution is fixed and 
speed is selected to give the capacity 
wanted.” Performance curves under va- 
rious operating conditions and gears cut 
for use with the blowers are discussed 
in two sections of the bulletin 

For a copy of the bulletin write Roots- 
Connersville Blower Corporation, 900 
West Mount Street, Connersville, Ind 
referring to Perroteum Rerineritem 44, 


Chemical Meters 


line of stainless steel chemical 
volumetric measurement 
available from 
mpany Capacities 


gallons per minute, 


A new 
meters for the 
of corrosive liquids is 
Buffalo Meter Ce 
range from 3 to 160 
depending on the nature of the liquid 
The two models are l-inch DV and 2- 
inch GV and are designed for the meas 
urement of such products as 
caustic soda, most 
tered free from air under 100° F. The 
meters have working parts of type 316 
stainless steel. The measuring piston is 
made of hard b or other n 


corrosive 


} 


acids, etc., when me 


aterials 
are of 316 
bronze, 
rbon steel 
er information write B 
Buffalo, N. ¥ 


REFINER iter 
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as required. Outer castings 


stainless steel, cast cast 

or high pressure 
For fur 

Meter Con 


ring to Pt 


iron, 
cast ca 
uffalo 
reter- 


45. 


pany, 
ROLEUM 


Thermometers 


The stainless 1 thermon r of 
W. C. Dillon 


and has a 
heat resist ? 


ant dial whicl ! m 2%, 
3 and 5 inch siz are 
from 4 to 42 inc libration is for 
maximum scale 
but Centigrade 
Over-all n 
breakage, makes it px for the 
mometer to be | under conditions of 
severe vibration, cor n or shock and 
to be placed Grectiy in hot materials 
without reheating.” aime to work 
equally well with gases, and 
to withstand 3476 instrument 
can be 1 into tanks, kettles, steam 
lines, exhaust 


ducts, boilers, 
refrigerat ated in open 
tanks 
For a copy of Bulletin 
Dillon and Company, Inc 
Harrison Street, 
PETROLEUM REFINER item 


hrenheit 


accuracy in I a 
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e also available 
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ranges a 
etal construction 
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systems 
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Heat Exchangers 

Two new heat exchangers are avail- 
able from National Carbon Company. 
Recommended for heating or cooling 
corrosive fluids, particularly in tanks 
with liquid depths up to 16 inches, 
Karbate impervious graphite heat ex- 
changer, style FH, size 1% is designed 
for horizontal operation. Karbate 
graphite “has high thermal conductivity 
(three times as high as carbon steel) 
and resistance to the action of most 
acids, alkalis and other corrosive, solvent 
or reducing agents and particularly to 
all concentrations of hydrochloric acid 
and nearly all concentrations of hot sul- 
phuric, phosphoric and acetic acids, wet 
chlorine and the organic solvents.” 

The Karbate seven-tube impervious 
graphite shell and tube heat exchanger, 
Series 70A, is a redesign of the previous 
eries 70. Basic elements of the new unit 
“may be converted from a single-pass 
to a double-pass unit by a change of 
covers and the exchanger can be better 
adjusted to varying rates of flow and 
amounts of liquid handled. Easy replace- 
ment of tubes in the field is claimed. 
Sizes having effective outside tube areas 
of 16.4 and 24.6 square feet are available. 

Complete information may be obtained 
by writing National Carbon Company, 
Inc., 30 East 42nd Street, New York 17, 
referring to Perroteum Reriner item 


Plug Type Globe Valve 
A new plug type bronze globe valve 
for 300 pounds service has been devel- 
oped by Jenkins Brothers, one feature 
of which is the 
armor seat and slip- 
on, stay-on plug 
Plug and seat ring 
are of JX500, a spe- 
cial alloy stainless 
steel, heat treated to 
give proper hardness 
500 Brinnell) and 
high ductility. The 
plug has a T-slot for 
engaging the spindle 
head and to permit 
free flow. The spin- 
dle hasalarge diam- 
eter and a 15.9-inch 
thread for the 1-inch 
size. Nine threads 
are in contact at all 
times which assures 
less load per thread 
and longer wear, according to the man- 
ufacturer. Dimensions of body, bonnet 
and bonnet ring make them capable of 
withstanding rough usage and contain- 
ing high pressures. A deeper stuffing 
holds more packing, prevents leak- 
age and assures friction-free spindle 
operation. The valve is available in sizes 
m %%4-inch to inches 
193, describing 
write Jenkins Brothers, 80 
New York, referring to 
INER item . 


For a copy of Form 
the valve, 
White Street, 


Perroteum Rer 


Oil Shale Crusher 


Designed to reduce any hardnesses of 
materials uniformly and at high 
capacity crusher of 
zer Company has been 
developed for oil shale reduction pur- 
Claimed be capable of reduc- 
ing 250 tons of oil shale per hour, the 
model ACS Hammermill has extra 
mstruction with all crushing 


friable 
tonnage, the high 
Ame 


rican Pi f 
poses 


new 


heavy c 


parts of manganese steel and joints 
machined for dust-tightness. Three ham- 
mer types “assure an efficient and flexi- 
ble reduction action to fit each specific 
operating demand.” Hammers are re- 
versible, with two crushing surfaces for 
double life. 

The crusher is available with either a 
conventional front feed that produces 
a coarser finished product—or with a 
specially designed center feed that 
lengthens the travel of the shale in the 
crushing cycle giving a finer product 
and more rapid reduction. 

For further details write American 
Pulverizer Company, St. Louis, Mo., re- 
ferring to Perroteum Reriner item 49. 


Motor Starters 


Alternating-current full votage starters 
to meet the requirements of any type of 
motor drive are described in Bulletin 
14B7132 released by Allis-Chalmers 
Manufacturing Company. Construction 
features and uses of manual and mag- 
netic across-the-line starters, across-the- 
line combination starters, reversing start- 
ers and push-button control stations are 
all described and illustrated. Two types 
of thermal relays are used to protect 
Allis-Chalmers starters from overload, 
melting alloy relays through size 3 
and spiral bimetallic on sizes 4, 5, 6 and 
7. Allis-Chalmers produces across-the- 
line motor starters in five different types 
of enclosure and in the open type, all 
constructed in accordance with Under- 
writers’ Laboratories and National Elec- 
trical Manufacturers Association recom- 
mendations. 

For a copy of the bulletin write Allis- 
Chalmers Manufacturing Company, 1126 
South 70th Street, Milwaukee, referring 
to Perroteum ReFiNner item 50. 


Synthetic Rubber Compounds 


The Stalwart Rubber Company has 
developed a group of new synthetic rub- 
ber compounds claimed to resist the 
chemical action of petroleum products, 
their derivatives and other industrial and 
commercial lubricants. Buna N, Hycar or 
neoprene-based, the compounds can be 
fabricated into gaskets, sleeves, washers, 
tubing, molded products and extruded 
cross sections. Rubbers having tensile 
strength from 500 to 2500 psi., durome- 
ter hardness from 40 to 90, and elonga- 
tions from 100 to 600 percent can be 
supplied according to specifications. 
Various oxident additives will provide 
weatherproof qualities in the com- 
pounds, and these rubbers are also ca- 
pable of withstanding temperatures 
ranging from —60 to 225° F., the manu- 
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facturer has stated. Stalwart compounds 
can be formulated to meet either SAE 
requirements or specific applicational 
needs. 

For further information write The 
Stalwart Rubber Company, 189 North- 
field Road, Bedford, Ohio, referring to 
PerroLeuM REFINER item $1. 


Refrigeration Oil 

An all-purpose refrigeration oil suitable 
for refrigeration and air conditioning 
applications has been introduced by An- 
sul Chemical Company. It is claimed 
the oil does not separate wax down to 
minus 700° F. in oil-refrigerant mix- 


tures, and will not decompose to form | 


sludges or acids. 

For further information write Ansul 
Chemical Company, Marinette, Wis., 
referring to PerroLeuM REFINER item 


Frost Proof Hydrant 
A new design in “frost-proof” hy- 
drants, eliminating the need for under- 
ground pits, gravel — 
boxes, drainage lines, 
sump pumps, special 
insulation and elec- 
tric heating coils has 
been introduced by 
Crane Company. In- 
side the riser-spout, 
for the entire length 
of the hydrant to 
well below the frost 
line, is a rubber tube 
When the valve is 
opened, the water 
flows through this 
tube, causing it to 
expand against the 
inside of the riser- 
spout. When the wa- 
ter pressure is turned 
off, the rubber tub- & 
ing, which is installed 


under tension, contracts to an internal 


diameter not much greater than the 
thickness of a lead pencil. In cold 
weather this thin column of water 
freezes out whenever the valve is 
opened, water pressure again expands 
the tubing; and water flows up and 


around the “pencil” of ice. The ice | 
breaks up and flushes out with the | 
water. The valve is of the composition | 


disc type, operated by a lever at the top 
of the hydrant. Standard length is 5% 
feet. For variations in frost-line depth 
the hydrant can also be furnished to 
order. The open end of the spout, which 
is of one-inch pipe, is threaded with 
standard pipe threads for attaching a 
hose adapter. The entire unit is easily 
disassembled without digging it up. 





! Let storm - 
well keep going!” 


4 


Protect against power failure! Install stand-by 


KOHLER 
Electric Plants 


at all important operation points 


F wind, sleet, hail, fire, flood or other mishap should wreck the power 
lines which provide your central station electric current, what pro- 
tection would you have? 

At the world’s largest refinery this important problem has been solved 
by the installation of Kohler Electric Plants at key operating points for 
emergency lighting, control instruments, alarm signals and other motor 

eet, a driven equipment. When central sta- 
Width, 16” tion current stops, the Kohler Electric 
ered Plants take over the load automati- 
cally, without human attention, pre- 
venting delays, confusion, and possible 
heavy losses. 
Kohler Electric Plants have earned 
a world-wide reputation for reliability. 
They are specially engineered for emer- 
gency stand-by use and are standard 
equipment in many factories, stores, 
schools, theatres, homes, and other 
places. Sizes 750 watts to 10 KW. 
Ph me ag ge Write for folder D-14. Kohler Company, 
Kohler, Wis. Established in 1873. 


KOHLER or KOHLER 


PLUMBING FIXTURES © HEATING EQUIPMENT © ELECTRIC PLANTS 
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FOR DEPENDABLE 
LIQUEFIED GAS SERVICE... 


LUNKENHEIMER 
N-M-D VALVES 





Fig. 402 : al <i 
Lift Check 


SPECIAL 
LPG 
PACKING 


SPECIAL 
LPG DISC 


Lift Check 
With Spring 











for Liquefied Petroleum 
Gases ...in LP-Gas systems, 
bulk transfer and storage tanks, 
domestic cylinder charging man- 
ifolds, vapor differential com- 
pressors and the many industrial 
uses ... Lunkenheimer 400 Ib. 400 LB. W. 3. SG. 
W.0.G. (Water-Oil-Gas) Globe, 
Angle and Check Valves meet 
every need. 


Designed for this particular service and reflecting Lunkenheimer Quality 
throughout, these rugged valves have special packing and a special, easily renew- 
able non-metallic disc. They seat tight and stay tight. These valves are approved 
by Underwriters’ Laboratories, Inc., for Liquefied Petroleum Gases. Write for 
Circular 576, or ask your Lunkenheimer Distributor for a demonstration of 
Fig. 400 “N-M-D” Valves for Liquefied Petroleum Gases. Lunkenheimer Dis- 
tributors are located in oil producing and refining centers. 


ESTABLISHED 18662 


THE LUNKENHEIMER Oo: 


LT] 

—= "QUALITY = 

CINCINNATI 14, OHIO. U.S.A. a] 
0.U n 


A 


LUNKENHEIMER VALVES 


BRONTE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES 
AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 





For information write Crane Com- 
pany, 836 South Michigan Avenue, Chi- 


cago 5, referring to PerroLeuM REFINER 
item 53. 


Duplex Strainer 


J. A. Zurn Manufacturing Company’s 
new duplex strainer is designed for the 
flow of fluids having a high solid content 
without interrupting pipe line operation 
to clean the strainer. Suitable for inter- 
mittent as well as continuous flow, the 
unit has flexibility of design permitting 
the handling of sudden surges of solids. 
Flow through the unit is diverted from 
one straining chamber to another by a 
handwheel without the possibility of any 
positive shut-off. It is adapted to high 
open area ratio and is suitable for a 
wide range of pressures and tempera- 
tures. Valve seats are removable and 
valve stems are supported at both ends. 
The strainer basket is set eccentrically 
so that the flow section is proportional 
to the flow needs at all points. 

For further information write De- 
partment Z-5, J. A. Zurn Manufacturing 
Company, Erie, Pa., referring to Prtro- 
LeEUM REFINER item 54. 


Portable Threading Machine 


Model B, portable power tool of 
Beaver Pipe Tools, Inc., has power to 
thread %& to 2-inch pipe, 4 to 1%4-inch 
bolts, and with drive shaft and geared 
tools it will thread up to 8-inch pipe. It 
weighs 225 pounds and operates with a 
universal AC or DC motor of 110 or 
220 volts—25 to 60 cycle. The pipe 
threader has an automatic switch lock 
and chuck wrench holder and an eccen- 
tric spool pipe-steady (independent of 
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spindle) absorbs the “whip” of long 
lengths of revolving pipe. Gear-driven 
oil pump provides ample flow of coolant, 
insuring long die life. Other advance- 
ments are quick-opening, fully adjusta- 
ble, ring-type dieheads; ball-bearing, | 
self-centering wheel-and-roller cut-off; 
motor with reversible switch and right- | 
hand operation. 

For further information write Beaver 
Pipe Tools, Inc., 1001 Dana Avenue, 
Warren, Ohio, referring to PeTrroLeuM 
REFINER item 55. 


Reinforced Sleeve 








The Connecticut Hard Rubber Com- 
pany has developed a new fiberglas re- 
inforced silicone rubber flexible sleeve 
for aircraft service which may also hare 
good applications in process plant serv- 
ice. The sleeve as presently designed is | 
used as a flexible connector between | 
lengths of air duct in aeroplanes. It is 
said that the sleeve permits the passage 
of air at temperatures of 550° F., will | 
withstand internal pressures of 5 to 10 
psi. without leakage, and that it will 
remain flexible down to —75° F. The 
specifications call for a test that subjects 
the sleeve to —65° F. for a period of 50 
hours, followed by 500 hours at 400° F. 
and 5 hours at 450° F. without failure 
The sleeves are available on a custom 
basis in various sizes and widths for 
applications requiring a flexible connec- 
tion with extreme temperature resist- 
ance range. 

For further information write The 
Connecticut Hard Rubber Company, 407 
East Street, New Haven, Conn., refer- 
ring to Perroteum REFINER item 56. 


Goggles 


The AO Panoram goggle is available 
with rubber cushions to provide extra 
wearing comfort, American Optical |! 


| o- % 
DURALOY 
| 4 


High Alloy 
CASTINGS 








250, 000 ..-And we also have 


Volts Gamma-ray inspection of castings! 


Working on the theory that the production of sound high alloy castings 
calls for more than metallurgical and foundry skill, we have carried out 
@ modernization program in our shop to make it ‘the last word"’ in chrome- 
iron and chrome-nickel production facilities. 


Complementing the X-ray and Gamma-ray inspection facilities, we have 
seven of the latest type electric furnaces (5 arc-type and 2 high frequency 
type) with capacities ranging from 100 to 6500 pounds per furnace. We 
have sand-control and sand-treating apparatus. We have one of the best 
control and analytical laboratories in the industry. 


if you would like to have your chrome-iron or chrome- 
nickel castings made in our modern well-equipped 
foundry by experienced metallurgists and skilled foun- 
drymen, we shall be glad to take care of your order. 


THE DURALU I COMPANY 
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VISCOSITY 
MEASUREMENT 


CONTINUOUSLY 
AUTOMATICALLY 


(and with automatic control of the viscosity, if desired) 
RIGHT IN THE PIPE LINE, WITHOUT WITH- 
DRAWAL OF FLUID SAMPLES, WITHOUT 
STOP-WATCH READINGS OF EFFLUX TIMES 


NOW AN ACCOMPLISHED FACT 


Vv ters have graduated from the class of lab- 
oratory test instruments to full-fledged industrial 
instruments which perform their function without 
manipulation by en operator, just as tempersture, 
pressure, flow and level instruments have been doing 
for many years. 





TYPICAL APPLICATIONS 
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PRINCIPLE OF OPERATION 


Continuous viscosimetry has been accomplished by utilizing one of the unique 
properties of the F G P FLOWRATOR meter (formerly rotemeter): ability 
to make metering floats either viscosity sensitive or viscosity immune. Into 
one FLOWRATOR are placed two metering floats, the one so shaped 
that it is very viscosity sensitive, the other one with the patented F & P vis- 
cosity immune shape. When fluid flows upward through the tapered metering 
tube both flosts will, of course, rise in the normal manner. However, the 
elevation of the one float will be relatively slight, since it is produced solely 
as « function of Fluid flow rate. The other float elevation will be much greater 
since it is @ function both of viscous drag and flow rate. The space increment 
thus created between the two floats is a direct measure of viscosity. By se- 
lecting any particular flow rate which will give a convenient elevation of the 
one float to serve as @ reference line, the other float elevation may be 
marked as viscosity graduations in terms of centipoises, centistokes, S.S.U. 
or any other desired units. Viscosity measurement all the way from .0008 to 
800,000 centipoises is now possible 

Write for catolog 88 giving much additional information. F&P VISCORATOR 
continuous viscosimeters have been thoroughly tested in trial installations for 


well over a year. 


" FISCHER & PORTER CO. 
DEPT. 9M-1C HATBORO, PA. 


FLOWRATOR 











Company has announced. Cushions are 
molded to the exact shape of the Pano- 
ram eyecup and can be slipped into 
place easily with no need for stapling, 
sewing or cementing. Once in place, 
they stay, but can be replaced in a few 
seconds. Made of soft, pliable, non- 
toxic, neoprene sponge rubber, the 
cushions give extra protection against 
dust and flying particles. 

For further information write Amer- 
ican Optical Company, Southbridge, 
Mass., referring to Perroteum ReFINer, 
item 57. 


Cast Steel Valves 


A new design for cast steel valves has 
been developed by Edward Valves, Inc., 
which the company claims makes it pos- 

sible to install a size 
smaller valve in pipe 
lines. Stop and non- 
return valves in either 
the globe or angle 
design use the new 
body for all sizes six 
inches and above in 
900, 1500 and 2500- 
pound classes. They 
are available with 
with pressure-seal or 
bolted bonnet and 
with flanged or weld- 
ing ends. Pressure 
loss in the new body 
design is decreased, 
according to the man- 
ufacturer, by stream- 
lined internal contours which eliminate 
wear producing turbulence, by reduction 
of weight in all floating parts and by 
equalization of pressures in all internal 
areas of the valve. 

Details of the new design may be ob- 
tained by writing Edward Valves, Inc., 
East Chicago, Ind., referring to Prtro- 
LEUM REFINER item 8. 


Temperature Ratings 


Tempil® Corporation has developed ad- 
ditional temperature ratings of Tempil- 
stiks® (crayons), Tempilaq® (liquid) and 
Tempil® Pellets to provide industry 
with a fuller range of these tempera- 
ture-indicating products. All three are 
now available in 12%4° intervals from 
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113° to 400° F. From 400° F. to 
1600° F. Templestiks® and Tempilaq® 
are available in 50° increments while 
—, Pellets can be had up to 
1700 

For further information write Tempil® 
Corporation, 132 West 22nd Street, New 
York 11, referring to PeTroLeum 
REFINER, item 59. 





Safety Valve 


The FarriSeal Bellows, a new type of 
safety valve construction that “com- 
pletely isolates the lading fluid from the 
valve spring chamber and guide sur- 
faces,” has been announced by Farris 
Engineering Corporation. It is claimed 
that the guide cannot become fouled 
under any conditions and that corrosion 
becomes greatly minimized. An envel- 
oping bellows that is built into the valve 
itself, it is made in type 316 stainless 
steel as a standard and is also available 
in rubber and neoprene for chemical and 
corrosive-resistant types valves. The bel- 
lows “is constructed to allow the safety 
valve its full stroke plus over travel and 
yet not reach the stress limits of the 
bellows themselves, as well as to pre- 
vent any gases or liquids from entering 











Here’s Why: The octet : 
very useful. In no other gage can thé pointer be set without re- 
moving the glass and ring. Often a HELICOID gage can be made 
accurate simply by resetting the pointer. 

If recalibration is necessary, the complete gage system is 
removed from the case. But there is no need to remove the 
pointer or dial. All adjustments are conveniently at the rear. For 
pointer travel, the link screw (2) is moved inward or outward in 
the cam slot. For scale linearity the movement is rotated by loosen- 
ing screws (3). All this can be done quickly with a Helicoid gage. 
When recalibrating other gages, the pointer and dial must be 
removed frequently until calibration is attained. This takes more 
time and costs money. 

The HELICOID gage is the easiest to calibrate and the 
easiest to keep in calibration. 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 
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the spring chamber.” This “does not 
retard the operations of the valve.” 
Complete graphs are set up allowing 
the user to deteremine the point at 
which the valve is to be set in order to 
eliminate the error of back-pressure 
surge. 

For information write Farris Engi- 
neering Corporation, 484 Commercial 
venue, Palisades Park, N. J. referring to 
Perroteum ReFINner, item 60. 
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Turbo Pumps 
Deliver 3-to 12-Stage pra 
Pump Performance , poor PS 


starting kva squirrel cage induction mo- 
tors by Electric Machinery Manufactur- 
ing Company, is available in flange- 
mounted or coupled two-bearing types 
for direct coupling to 514, 600 and 720 
rpm air compressors. This motor per- 
mits full-voltage starting (across the 
line) with a starting kva of only 425 per- 
cent, according to the manufacturer. It 
is available in 60-250 hp. 

For a copy of Bulletin 195 write Elec- 
tric Machinery Manufacturing Company, 
Minneapolis 13, Minn, referring to 
PerroLteuM REFINER item 6l. 





COFFIN PUMP REPRESENTATIVES SERVE ALL OF AMERICA’S INDUSTRIES 


L. O. Arringdale J. W. Himmelsbach Henry P. Thompson Co. 

adhe weap Chicago, Illinois Cincinnati, Ohio A new surface primer for painting has 

eaten. Hieaeatieome fetesnatiqnal Resiwey Supply Co. P. Thompson Tool & Supply Co. been developed which claims to elimi- 

Beeson Bros. Engineering Co. C. E. Johnson & Associate Houston, Texas nate the necessity of having to remove 
Frank D. Riggio Co. | all rust or to have the surface perfectly 


Los Angeles, California Atlanta, Georgia 
Stuart D. Brown William F. Lewis Rutherford, N. J dry before painting. The combination 


Sewickly, Pennsylvania Kenmore, New York Seaboard Equipment Co. chemical pretreatment and primer for 
The H. Berry-Detroit Company Maleson Company Yarmouth, Maine metal, called Rust-O-Primer, has a vinyl] 
Detroit, Michigan Philadelphia, Pennsylvania Will P. Littl get : Re 
Cordes Broth “ ham ittle base, quick drying wet primer applica 
. others John H. Marvin Co. Bridgeport, Conn. . ° lez . 1 
San Francisco, California Seattle, Washington 7 ; ble over wet or dry, clean or ruste: 
. M. Costello Supply Co ohn H. Marvin Co. qn se ar Co. metal including steel, aluminum or gal 
ilmington, California ortland, Oregon a vanizing. Its purpose is to provide a 
ohn N. Fehlinger Co The O'Fallon Co Marine Specialty Co. 1] ‘ a f 7 , > 
; . c ard, paintable foundation for any type 
I Yo »bil - . 
Fuel | ta as c o nn aay + all Ss 1 of paints inchading ship-bottom paints 
5 ° harles ertag ompson Tool & Supply Co. » 4 ac . i 
Saint Paul, Mignesota Indianapolis, Indiana Sdvep Ghinene. Renieiene as we -! as acid-causticbond vinyl type 
of hnish. 


, mn 4 
mt eo = pc a gt a For further information write The 
Gum, egeciieations, Gad yes caw ie tee +. W ilbur and Williams Company, Green- 
your een? feb. Write fer Bulletin 9 sede . ae leaf and Leon Streets, Boston 15, refer- 

aa : ring to Perroteum ReFiner, item 62. 


Metal Primer 





| Toggle Valve 


Hoke Incorporated’s new toggle valve 


is available in sizes of %, 4% and % 


S C 0 F F | N J o C 0 M PA N Y inches in brass and % and % inches in 
° ’ 77 stainless steel. According to the manu- 
facturer, the valve is designed for quick, 


positive action in opening or closing 
| and is suitable for pipeline installation 


SOUTH DEAN STREET, ENGLEWOOD, NEW JERSEY 
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DUPONT TETRAETHYL LEAD COMPOUNDS 


Du Pont Research 


Work on the 


\ m of Sulfur 


} 


To understand better the mechanism of the anti-knock action of tetra- 
ethyl lead, and to improve the efficiency of its use, Du Pont has under- 
taken a broad program of research. Among the problems being studied 
is an investigation into the effect of sulfur compounds upon the octane 
number of leaded fuels. 

It has long been known that sulfur, even at the relatively low con- 
centrations that occur in present day motor fuels, causes a significant 
reduction in the octane number of gasolines containing tetraethy! lead. 
However, the chemistry of the effects of sulfur compounds in leaded 
fuels has not been well understood. The many phases of this problem 
are being thoroughly investigated, applying chemical experience 
acquired over many years. 

This is another example of Du Pont working to help the petroleum 
industry produce better petroleum products at the lowest possible cost. 


06. us. ear ort 


Better Things for Better Living ... Through Chemistry 








Research... 


to Help Every Refiner 


| | 
— a =— 


ince 
Apporatus used for laboratory experiments on sulfur. 


™~ 
w 


CFR engine equipped for special tests to study effect 
of sulfur on octane number. 


OCTANE NO 
N 
°o 


o 
Ww 


TEL/gallon 


CHART SHOWING EFFECT OF SULFUR 
ON TETRAETHYL LEAD EFFICIENCY 


IN A 60 OCTANE REFERENCE FUEL 


Among the problems of vital concern to the refiner is 
the improvement of tetraethy! lead efficiency in gaso- 
lines containing sulfur compounds. While the effect 
of sulfur on octane number in non-leaded fuels is 
insignificant, in leaded fuels it is pronounced and the 
thart graphically illustrates this. 
Tetraethyl lead efficiency in sulfur-containing fuels MAKE DU PONT THE SOURCE FOR ALL 


can be improved by reducing the sulfur concentra- 
tion. The efficiency of TEL is also dependent upon the 0 a aa aoe 


type of sulfur compounds present, some having a © Tetraethyl Lead Compounds 
—_ adverse — on — ee —— Aviation Mix—Motor Mix 
Du Pont research is working toward a better under- 

standing of the anti-knock action of tetraethyl lead 7 Antioxidants 

in the presence of sulfur, as well as improving the * Metal Deactivator 
efficiency of TEL’s use. 

The first of a series of technical papers on the 
subject of sulfur in leaded fuels, prepared by Du Pont 
research men, entitled “The Effect of Sulfur Com- 
pounds on Octane Number of Leaded Fuels—Part 1” E.1.DU PONT DE NEMOURS & COMPANY (INC.) 


is now available. Write the nearest District Office PETROLEUM CHEMICALS DIVISION 
for your copy. i: 3s 
; PY Wilmington 98, Delaware 


Wilmington, Del. Wilmington, Del. 
Chicago, Ii! Sotent Chicago, Ill. 
an’) Tulsa, Okie. yr se Tulsa, Okie. 
— Houston, Texas ffi ces: Houston, Texas 
El Monte, Calif. los Angeles, Calif. + 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





Coating and Primer 


Niel-Coat P-110, a new type of rust 
preventative coating and primer incor- 
porating a fixed percentage of phosphoric 
acid, has been developed and is available 
from Nielco Laboratories, It can be ap- 
plied over rusted metal “to stop the rust- 
ing as well as to prevent further corro- 
sion.” Features claimed include “drying 
in two to four hours, leaving an elastic 
film that will expand and contract with 
the metal regardless of temperature ex- 

+ tremes, keeping it from wrinkling or 
—EE shrinking, being non-infiammable, non- 
, on : explosive and non-toxic and not separat- 
or for panel mounting. The bonnet is ing when in storage.” 
externally threaded and provided with For further information write Nielco 
a lock nut for mounting through a [| aboratories, Detroit t9, Mich., referring 
round opening in a panel board. The to Pergoteum REFINER item 65. 
valve is sealed at the stem and at the 
junction of bonnet and body. Inter- pgeed.Water Controller 
changeable colored plastic knobs pro- 
vide easy identification for operating Weight-O-Water, the new boiler feed- 
convenience. Pressure ratings range water controller of J. A. Campbell Com- actuate.” The valve, opening and clos- 
from vacuum service to 500 psig. pany, uses the weight of water as a_ ing in response to the movement of the 
For a copy of Bulletin 16A, write force to motivate the feed-water valve. chamber, controls the amount of water 
Hoke Incorporated, Englewood, N. J., Since no heat is required to operate, fed to the boiler. 
referring to PerroLeuM REFINERitem 63, “heat and cold have no effect on its For further information write J. A. 
ae The controller uses an Campbell Company, 645 East Wardlow 
elypsoidal balance chamber hung on an Road, Long Beach 7, Calif., referring to 
Hardfacing Alloys engineered spring to permit its rising Paseecaues Rasesmn item “66. 
Air Reduction Sales Company has and a ty The top and bottom of 
available a new line of hardfacing alloys. the chamber is connected with annealed 
Divided into three primary groups, fer- copper tubing flexibly looped to the Temperature Controller 
rous alloys, cobalt base alloys, and water column piping of the boiler at the A new low-cost combination motor- 
tungsten carbide, 15 different alloys top and bottom. Two swivel joints ized valve temperature controller is be- 
have been perfected. They were “espe- added at the bottom connection insure ing introduced by Minneapolis-Honey- 
cially developed to combat abrasion, flexibility of chamber movement. If the well Regulator C ompany. It is for on- 
impact, heat and corrosion.” water level rises % inch in the boiler, it off, two-position, foating or propor- 
For further information write Air Re- rises % inch in the chamber “because tional control. A remote-bulb thermal 
duction Sales Company, 60 East 42nd the movement of the chamber actuates system positions a motorized valve in 
Street, New York 17, referring to a super-sensitive control valve which re- response to temperature changes. The 
PETROLEUM REFINER item : 64 quires a force of less than % pound to unit is available with temperature 





STAYNEW 
_ GAS FILTERS 


For 
Compressors, Gas-fueled 
Engines and Processes 


Principle Guarantees 
both CLEAN & DRY gas 


Removes injurious pipe scale, rust, dust, 
dirt, water and other foreign matter from 
artificial or natural gas. Filter employs both 
mechanical separation and filtration. De- 
flector cup (A) directs gas to walls of hous- 
ing, thence to base where heavier particle 


Industrial property behind a Realock Fence is safe... 
because Realock Fence is a constant barrier to potential 
theft, arson, vandalism, and trespassing. And because it's 
constructed from hot galvanized steel, Realock Fence ater’ . : 
and liquids are deposited. Gas then rises 


rotection /asts. 
. " i ) deater fue 6 : , thru exclusive Radial Fin Insert (B) where 
SP FORE SOCM SUNSE SUF TORS COENEN — ERP EE See lighter particles are removed. Use steadily 


service—special gate designing help. increasing in petroleum industry. 


AMONG OTHER CF&! PRODUCTS: Wickwire Rope, 


Clinton Welded Wire Fabric, Woven Wire Fence. | i DOLLINGER CORPORATION ne 


- 47 CENTRE PK., ROCHESTER 3, N.Y. Al 
th Colorado Fuel «tron Corporation 


General Offices: Denver, Colorodo 


t Sale The California Wire Cloth Co 
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Muffle Furnaces 





f furnaces is augmented by the 

ey Model L, and ACH recis 
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turnaces 
temperature with unusual speed and the 


says that any power input 


manufacturer 
from 5 percent t 
tained 

For detailed inform: 
Electric Manufacturi 

South Shelby Street, 


referring to PerroLeUM REFINER 


Germicide and Fungicide 
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any has in pr 
Fisher 
Availa 

pipe 
it is suitable for inl 
150 pounds and 


unces to 50 pound 
runs irom 

Due 

and 


nanulacturer 


143.000 ibt hour 
speci intern: nstru n 
anitain 


fi 


P-99 write 

Marshall 

“ refer PETROLEUM 

REFIN ! 70. 


Crane 


Mounted on a ) rl, Minneapo 

s- Moline tract the Clyde Handi 
Crane of Clyde I: Works, Inc., has 
a lifting capacity of four tons and re 
volves 320 degrees. Featured are 
steering due to its special steering gear 
vith roller bearing knuckles and the all- 
steel, welded boom, and lowered 
by means of a hydraulic cylinder.” Both 
hi and boom are mounted on 

les between two rows 
balls. The oper- 
contr Is are 
addition to 
magnet or 
towing 


“easy 


raised 


+} 
that r 


t steel 


rks 
RO- 
71. 


ht when a 

of combustible 
surrounding air, 
Mine Safety Ap 


pre 
type 99 multi- 


pliances Company, is claimed to serve 
as a safety guard for workers in utility 
vaults and manholes and in maintenance 
and repair operations in storage tanks 
and other confined spaces. It has been 
approved by the U. S. Bureau of Mines 
for use in atmospheres contaminated 
with methane. Completely portable and 
self-contained, Explosilite may be preset 
natural 
operates 


tor a specihc concentration ot 
gas or petroleum vapors. It 
automatically. Current is supplied by an 
Edison nickel-iron battery. The Explo 
silite is called tamper-proot 
For a copy of Bulletir 
Mine Safety Appliances ( 
dock, Thomas and M 
' 


burgh &, referring 


write 
Brad 
, Pitts- 
REFINER 


72. 


DT-4 
mmpany 
eade Streets 
PerTROLEUM 


item 


Diaphragm Gas Valve 


reliable ce ‘ 4 nat- 
ural, manufactured, and liquefied 
petroleum gases to and unit heat- 
ers, central, floor and wall furnaces and 
boilers, the B-50 electric diaphragm gas 
valve of General Controls Company has 
packless construction and all body parts 
f rmed aluminum. The valve 
sizes tron g-inch to 1%- 
wrding to the com- 
pany, the valve is silent, has no packing 
bellows and has a five watt 
msumption. For low or line 
standard and 
available 


Designed for 
mixed 


space 


are of die f 
is available in 
inch pipe size. Acc 
glands or 
current « 
voltage applications, the 
manual opening models are 
with or without electric trip 
For further information write General 
Controls Company, 801 Allen Avenue, 
Glendale 1, Calif., referring to Perrro- 


REFINER iten 73. 


LEUM 


Ultracentrifuges 


Details of the new ini iltracentri- 
fuge are presented in Bulletin 1S1148U8 
by Specialized Instruments Corporation 
Adaptable to the purification and parti- 
determination items, vi- 
l colloids, 

echanism, 


pumps 


cle-si 


polymers 


| 
tl machi 1 I 1" 
rotor, hg ’ ‘ and 
designed 

type et 

control unit, which can mau 

cent accuracy of desired speed, 
and illustrated, as well as the 
rotors and safety incorporated 
into the In connection with a dis- 


scribed 
devices 


unit 


Petroleum R. 








cussion of the Philpott-Swensson type 
optical system a diagram showing the 
parts and their location in the unit is 
included 

For a copy of the bulletin write Spe- 
cialized Instruments Corporation, 1154 
O'Neill Avenue, Belmont, Calif., refer- 
ring to Perroteum ReFrimNer item 74. 


Verticlosed Pump Motor 


The new Verticlosed Streamway motor 
of U. S. Electrical Motors, Inc. has a 
lowndraft ventilation system which is 

a claimed prevents re 
‘ entry of expelled hot 
LS ia air into the motor 
The universal, inter 

changeable ring base, 


a EE permits use of various 
; Sizes of motors so 
that the horsepower 
capacity of the motor 
zacan be increased or 
decreased as neces 
sary. A water proof 
housing protects the 
interior trom expo- 
sure, asbestos insula 
tion prevents carbon 
ization and normal 
ized castings imsure 
precision accuracy, 
according to the man 
ufacturer. The lubri 
system provides a 
f all devitalized 
clean grease through 
a gravity-fed oil flow 
t oil supply.” Other 
imp include a_ solid 
rr and reverse pro 


sulletin F-1454 write 

‘tors, Inc., 200 East 

Avenue, Los Angeles 54, Calif, 
PeTROLEUM REFINER item 

5. 


The 662 “Cut Master” of The Oster 
Manufacturing Company is designed for 
cutting small or large quantities of pipe 
vithin the range of % to 2 inches in- 
clusive. The ™% hp. 10,000 rpm. universal 

has variable speed and a geared 
ht socket operation. Gear 

Phe tor, idler shaft 

re mounted as a unit 

» the base casting 

s reduced to a min- 


MULTI-STAGE 
STEAM TURBINES 


Simplicity and reliability characterize the Murray Type 
UV Turbine. Available in from two to ten pressure stages 
on two basic pitch diameters. The Type UV can be supplied 
in capacities from 100 to 4000 HP, condensing or non- 
condensing. It can be used for mechanical drives or for 
smaller generator drives. 

Murray Type UV is durably built for dependable perfor- 
mance. Horizontally split case construction to suit operat- 
ing conditions. Blades are stainless steel, shafts of alloy 
steel. The assembled rotors are dynamically balanced. 
Governors are provided to suit specific job requirements. 


Let our engineers cooperate in smoothing out your power problems. 
WRITE FOR BULLETIN T-122 





_ MURRAY !no" works company 


BURLINGTON, |OWA 
BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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CHECK YOUR PRESENT 
VALVE NEEDS AGAINST 
OKADEE’S ADVANTAGES: 


okd 


What do you expect from your valves? Dependability 
and economy head the list for most operators. And that’s 
why so mony have OK'D OKADEE VALVES for service 
after service. OKADEE’S solid, one-piece 
straight full pressure drop . 
self-polishing, full floating and rotating discs held tight 
by pressure . mean dependability with longer life 
and lower maintenance costs. OKADEE Valves are avail- 
able in a wide range of sizes, flanged or screwed types 
of lever, rock and pinion or wheel operation. OKADEE 
VALVES are distributed by WECO. Let us send you com- 
plete information! 


WELL EQUIPMENT MFG. CORP. 


Subsidiery of Chiksen Compony 
a ee 





Export Re ntotion 
CHIKSAN EX T COMPANY 
New York 7 Bree, Calif Heuston | 


HL 





imum by a feed screw mechanism. Roll- 
ers supporting the pipe to be cut are 
mounted on needle bearings to minimize 
friction, permitting the pipe to turn 
freely. Rollers are grooved to prevent 
breakage of the cutter wheel, which is 
ground to reduce burr on the pipe to a 
minimum. The remaining burr is easily 
removed by chamfer on the dies. It 
weighs only 225 pounds. 

For further information write The 
Oster Manufacturing Company, .2057 
East 6lst Street, Cleveland 3, Ohio, 
referring to PeTroLeuUM REFINER item 76. 


Dial Thermometer 


Production of a new, heavy duty, dial 
type thermometer has been announced 
by Qualitrol Corpo- 
ration. Pointer indi- 
cations may be read 
from almost any po- 
sition because the 
concave dials are 
curved at the indi- 
cating graduations 
There is a choice of 
seven temperature 
ranges from minus 
90 to 1000° F. Dial sizes are 2, 3 and 5 
inches. The connecting nut and stainless 
steel stem will withstand pressures in 
excess of 2500 psi. Cases are hermeti- 
cally sealed and the pointers show no 
oscillation under extreme vibration con- 
ditions. Degree of accuracy is demon- 
strated by a test of more than 500,000 
full scale heating and cooling cycles 
which showed no change in calibration 

For a copy of Bulletin 100 write Qual- 
itrol Corporation, East Rochester, N. Y., 


referring to PerroLeuM REFINER item 77 


Soldering Tool 


Ideal Industries, Inc. has available a 
new light duty Thermo-Grip soldering 
set that operates on the resistance heat- 
ing principle. This portable unit does the 
job quicker, safer and easier, eliminating 
fire hazards and discolored work, accord- 
ing to the manufacturer. A complete set 
of tools includes a plier attachment for 
sweating and unsweating copper tubing, 
a fork attachment with two 3-inch elec- 
trodes for reaching into restricted places 
and a pencil attachment with one 3-inch 
carbon electrode for spot soldering and 
light seam soldering. In the 450-watt <1 
there are two soldering heats, Hi-5 
volts and Lo-4.2 volts 

For further information write Ideal In- 
dustries, Inc., Sycamore, IIl., referring to 
PETROLEUM REFINER item . 
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Flow Meters 


High accuracy that is attained in the 
Hays-Cochrane friction free electric type 
flow meters of The Hays Corporation is 
discussed in Bulletin 48-800. Photo- 
graphs, diagrams and cross sections, etc., 
are included. Said to be adaptable to 
variable conditions through transmitters 
of various capacities, the flow meters 
also “have low maintenance and operat- 
ing costs.” Gas or air flow recorders, 
boiler efficiency meter, linameter, liquid 
level meters and primary elements also 
are presented 

Hays-Cochrane high torque mechani- 
cal flow meters are discussed in Bulletin 
47-801. The fundamental principles which 
produce high torque and accuracy are 
outlined and application of these princi- 
ples to its high torque flow meter is illus- 
trated. Specifications, diagrams and de- 
scriptive material are also included about 
the Hays-Cochrane integrator and spaced 
charts. 

For copies of the bulletins write The 
Hays Corporation, Michigan City, Ind., 
referring to PeTroLEUM REFINER item 79, 


Arc Welding 

In Bulletin 466, issued by The Lincoln 
Electric Company, the factors which the 
company consider important to the suc- 
cess of hard surfacing by the arc welding 
process are discussed. Points include 
‘service required, service conditions, part 
to be surfaced, dimensions and finish re- 
quired.” A “Guide for Electrode Selec- 
tion” and illustrative applications show- 
ing materials and procedures employed 
for particular problems are also given. 

For a copy of the bulletin write The 
Lincoln Electric Company, Cleveland 1, 
Ohio, referring to Perroteum REFINER 
item 80. 


Electric Desalting 


Complete information on the firm's 
electric desalting method and equipment 
is offered by Petroleum Rectifying Com- 
pany in its latest bulletin. The dangers 
of salt in the crude charge and how to 
determine the amount are set forth as 
are advantages of their process and 
solution of field problems. Details of the 
electric desalting process also are de- 
scribed; charts of salt content and actual 
operating data as well as photographs 
of equipment used in the process are 
included. 

For a copy of the bulletin write Pe- 
troleum Rectifying Company, 5515 Tele- 
graph Road, Los Angeles 22, California, 
referring to PeTroLeuM ReFiNneritem 81. 


Corrosion in Boilers 


The cause and prevention of corrosion 
in boiler systems is discussed in W. H. 
and L. D. Betz’s Technical Paper 111. 
The corrosive effects of oxygen, carbon 
dioxide, ammonia, hydrogen sulfide, 
acidity and physical factors are evalu- 
ated. Illustrations, graphs and tables are 
included. 

For a copy of the paper write W. H. 
and L. D. Betz, Philadelphia 24, refer- 
ring to PerroLeum REFINER item 82. 


Electrical News 


A new publication, “The Cannon Elec- 
tric Cannonade,” to be published bi- 
monthly, will cover bostamenel infor- 
mation and current news about Cannon 
Electric Development Company, its sales 
and engineering department, production 
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The 


of the 


YARWAY STRAINER 


2 Pee 3.3 . 


MAKES PIPELINES 


Lifelines 


The heart of a strainer is its screen . . . and the 
screen in Yarway Strainers keeps pipelines 
open... prevents rust, scale and dirt from 
clogging equipment. 

Screens are of high-grade monel woven wire, 
fine enough for required straining service, 
yet having ample free area for passage of clean 
condensate, light oil or other duids. Perforated 
screens if desired. 

Screen capis made with straight thread, machined 
face and spark-plug-type gasket for attachment 
to body. Permits easy removal for cleaning. In- 
sures proper alignment of screen when it is 
replaced in body. 


Body of Yarway Strainer is iron or steel, cad- 
mium-plated for protection against corrosion 
and for better appearance. 


Available in six sizes, 2” to 2”, for pressures 
to 600 Ibs. Stocked and sold by 150 Mill 
Supply Houses. Reasonably priced. 


Hundreds of thousands in use. See your nearest 
dealer, or write for Bulletin S-201. 


YARNALL-WARING COMPANY 
128 MERMAID AVENUE = PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 


” 


Police the Pipelines 





personnel, representatives and distribu- 
tors. Latest developments in the con 
nector and electrical specialty fields 
will be featured and changes in mate 
rials, construction, identification of 


“I like PETROLEUM REFINER because standard lines as well as new develop 
every page—editorial and advertising alike mente will be presented ‘, 

= ° “Or a copy of the pubhcation write 

—concerns the refining-naturul gasoline Editor, Cannonade, Cannon Electric De 

industry—and nothing else.” velopment Company, 3209 Humboldt 

Street, Los Angeles 31, referring to 

PETROLEUM REFINER item 83. 








Hexadecene 

Houdry Process Corporation has 
available, in research quantities, hexa 
That comment hits the nail on the head and lecene, an olefin raw material which 
has many possibilities in organic syn 


is one reason why more men in the refining in- thesis, being utilized in several olefin 


reactions. Physical properties are boil 


dustry subscribe to PETROLEUM REFINER ing point, 242° C.; pour point, less than 
than to any other publication. It is THE special- minus 50° C.; flash point, 90° C.; viscos 


. . . - ity at 38° C., 3.57 centistokes; at 54° C., 
ized paper devoted entirely to the oil refining 287 centistokes: at 99° C.. 1.33 centi 
industry, including petro-chemical engineering, stokes 


For further information write Houdry 


petroleum synthetics and natural gasoline. Process Corporation, 225 South 15th 
Street, Philadelphia 2, referring to Pr 


TROLEUM REFINER item 84. 











Self-Propelled Cranes 


The Thew Shovel Company has 
. leased a new bulletin, “Self-Propelled 
Back copies of PETROLEUM REFINER Cranes,” illustrating various applications 
are rarely available. To avoid missing a of self-propelled cranes for industrial 
f material handling and construction op 
copy and to keep your files complete— erations. Lorain self-propelled cranes 
a ot are single-engine, one-man operated 
renew your subscription promptly. If you cranes, with four speeds in either direc 
are not a subscriber in your own name, tion. They =— spe - a oe — 
i per ur i€ sell-propetiec modeis, 
fill out the order blank below and send which have air brakes, full air-power 
s,s ' steering maneuverability and adaptabil- 
it in TODAY! ity to many materials 
For a copy of the bulletin write The 
Thew Shovel Company, Lorain, Ohio, 
referring to Prerro.teum ReFiNer, item 
85. 


re 





Turbo Pumps 
The J. S. Coffin, Jr., Company has 
available Bulletin “S” describing its 
types CC and CG turbo pumps. These 
PETROLEUM two models are designed for steam pres- 
- sures to 850 psi., back pressures to 200 
want fo receive REFINER _ = 2:07 cspacivies to 500 gations per 
minute, discharge pressures to 1100 psi., 
(ESTABLISHED 1922) and liquid temperatures to 300 degrees 
Fahrenheit. Cross-section illustrations of 


[]3 years for $4.00 the pump, running gear and governor 


detail and pictures of other pumps of 


>] 
| om 4 m oe or [) 2 years for $3.00 the company are included in the bulletin 
Y ‘s) 1 year for $2.00 For a copy of the bulletin write The 


J. S. Coffin, Jr.. Company, 326 South 
Dean Street, Englewood, N. J., referring 
to Perrotetum Reiner iten 86. 


Thermocouple and Pyrometer 

\ new thermocouple and pyrometer 
accessories bulletin has been published 
by The Bristol Company. A technical 


Zone leare” 
. section, described as the “Users” Man 


{ Engaged in ual,” contains er oe ring handbook 
ce ata on factors affecting thermocouple 

) Refining life, corrosion and poisoning, thermo 
Natural Gasoline Mfg. couple reproducibility, thermocouple in 


Position a sulation and |} to select the right 
r A\a1 _ nie ‘ . thermocouple and protection tube for 
Equipment r he lassification—please identify very application. The catalog section 
lescribed } juyers’ Guide,” is in- 
Manufacturer lexed anc u 1 with line drawings 

+} 


_] Supply Company J otographs and includes the com 


Houston 1, Texas r% omplete lit f therm : nuples, 
’ , protection tubes, u 


ries 





Tables of calibration data for the com 


} 
monly-used base-metal and rare-metal 


thermocouples are given also 

For a copy of Bulletin P1238 write 
rhe Bristol Company, Waterbury 91, 
Conn., referring to PerroLeum REFINER 
item 87. 


Tubefio Section 

Engineers who have difficulty with heat 
exchangers that become clogged from 
dirty or corrosive fluids will be inter 


ested in Bulletin 1622 describing the | 


Type CW tubeflo section which has 
just been published by The Griscom 
Russell Company. The bulletin explains 
how heavy viscous or sediment-bearing 
liquids are carried completely through 
this unit without fouling. Several in- 
stances in which G-R tubeflo sections 
are continuing to maintain rated capac 
ity on services where conventional types 

heat exchangers caused trouble are 
also given 

For a copy of the bulletin write The 


Griscom-Russell Company, 285 Madison | 


Avenue, New York 17, reterring to 
PerroLeuM REFINER item 88. 


Packaged Gas Burners 
7C describes the Pow-R 
} 


purnet iss 


blies complete with pres 
sure blowers, of Bryant Heater Com- 


pany. Capacities, specifications, dimen- | 


sions and alternative assemblies are 
given to the units, which are applica- 
ble to boilers, air heaters, dryers, kilns, 
vens and other equipment to which 
open burners with controlled flames are 
suitable. Sizes range from .400,000 to 
6,000,000 Btu. per hour of output 

For coy of the bulletin write Bry 
ant Heater Company, Industrial Divi 
sion, 1020 London Road, Cleveland 10, 
Ohio, referring to PretrroteuM REFINER 
item 89. 


4 


Cooling Tower 

The Marley Company, Inc., has pre- 
pared a series of question and answer 
type monthly mail reports, available on 
request, entitled “What's Your Cooling 
lower I. Q.?” The first of the series 
listribution, the second 
1ir movement, the third with facts 


deals with water « 


and figures and similar problems 

lo receive these reports write The 
Marley Company, Inc., 3001 Fairfax 
Road, Kansas City, Kas., referring to 
PETROLEUM REFINER item 90. 


Surface Chemistry 


“Surface Activity and Detergency,” a 
new publication from Foster D. Snell, 
Inc., consulting chemists and engineers, 
covers new services being offered due 
to recent developments in the field of 
surface chemistry 

For a copy of the booklet write Fos 
ter D. Snell, Inc., 29 West 15th Street, 
New York 11, referring to PEerroLeEUM 
REFINER item 91. 


Flexible Tubing 

Pennsylvania Flexible Metallic Tub- 
ing Company’s new bulletin, “Penfliex 
Flexineering,” illustrates and describes 
its line of flexible metal tubing, appli- 
cations, et 

For copies of the bulletin write Penr 
sylvania Flexible Metallic Tubing Com 
pany, 72nd Street and Powers Lane 
Philadelphia 42, referring to PrTroLeuM 
REFINER iter 92. 


Semblies, packaged industrial gas | 


Read 
the latest on 


fly-away dollars 


and how to trap them is the subject of Buell’s 
32-page catalog on dust recovery. It tells you 
why only Buell offers you a fractional efficiency 
guarantee. It’s the only kind of guarantee that 
accurately and reliably predicts dust collector 
performance. The performance figures are often 
surprisingly high, for the Buell system has the 
patented van Tongeren ‘shave-off’. It's an effi- 
ciency ‘plus’ found only in Buell’s large diameter, 
non-clogging cyclones. Don't miss this factual 
booklet on planning dust recovery installations. 
Write today to the Buell Engineering Company, 
6 Cedar Street, Suite 5000, New York 5, N. Y. 


Engineered Efficiency in 


DUST RECOVERY 
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113 REASONS 


FOR USING HARPER 


a EVERLASTING 
FASTENINGS 


1 Resistance to Rust and Corrosion 
2 Resistance te High Temperatures 
3 Non-Magnaetic 

4 Non-Sparking 

5 Re-Useable 

6 Altractive Appearance 

7 Easy te Clean 

4 High Strength 

G Long Life 

10 Lower Ultimate Cost 

1] resistance To FaticuE 


Only 1 Reason for using com- 


#1 Caicage) 
Outside Bevel Seat? Peete acta Nie mon steel... Lower First Cost! 
ranen, Poiceipa St Lowe 
The Outside Bevel Seat and FloatingGuide | _ MH A oe et + R 


construction supplied only in CONSOLIDATED 
Safety Relief Valves provides the flexibility 
which eliminates leakage despite bolting 


strains and discharge piping stresses. 


The outside bevel seat permits move- 
ment o the disc on a radial seating surface 
and assures tightness in all positions within 
the deflection range. 
The Cambridge Record- 
. . 8 . 
i at hich . ing Gas Analyzer continuously 
le <d built-in capac anno ; : 
e nxed out capacity which cann analyzes and records as many as six con- 
stituents of a gas. Eliminates intermittent, 
bi eae ate Bias . slow and expensive manual gas analysis. 
HOW-doOWwNn oa Pol, ana Si ; . e.e ° “ ay 
, ; mm Accurate . . . Sensitive . . . Simple. No 
of design with maximum inter ” i 6moving parts; utilizes thermal conduc- 
, . tivity principle. 
changeability and 256 fewer parts. ; : , . . 
~ ' ( I Makes possible substantial savings in 
the operation of kilns, production of 
ei inert gases, and in metallurgical, petro- 
safety. | £) leum, and other chemical processes. Sin- 
gle- and Multi-point instruments are 
available for a wide variety of applica- 


mmil CONSOLIDATED ie 
ili ‘A ; 5 Sead for literature mentioning application 


SAFETY RELIEF VALVES ai CAMBRIDGE 


1 Product of 
MANNING, MAXWELL & MOORE, INC. pesca Pwr = sae pe aba a 
TULSA, OKLAHOMA rand Central terminal, New vo 
Pioneer Manufacturers of 


PRECISION INSTRUMENTS 


Additional CONSOLIDATED features in 


tally altered during maintenance, 


Specify CONSOLIDATED for maximum 


SS 
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About EQUIPMENT and 
SERVICE Suppliers 


i 


Arduser Duenner 


Ardun Company Is Appointed 
Tube-Turn Representative 


Ardun Company, Tulsa, has been ap 
pointed a distributor of Tube-Turn, Inc., 
welding fittings and flanges. The firm, 
which has its offices and warehouse at 
317 South Detroit Avenue, Tulsa, is a 
partnership formed by H. W. Arduser 
and Robert H. Duenner, Jr., who have 
announced they will maintain “one of 
the West’s largest stocks of Tube-Turn 
welding fittings and flanges.” The firm 
also is handling the industrial products 
of other nationally recognized manufac- 
turers. 

Arduser obtained his bachelor of 
science degree in mechanical engineer- 
ing from Purdue in 1931, and began his 
career with The Pure Oil Company in 
1932, becoming chief production engi- 
neer of the eastern producing division. 
He founded Arduser and Company, 
which specializes in the sale and servic- 
ing of oil and refinery equipment. 

Duenner attended Lehigh University, 
where he obtained his bachelor of 
science degree in industrial engineering 
in 1939 and did postgraduate work in 
metallurgy, mechanical engineering and 
finance. In 1939, he joined Bethlehem 
Steel Corporation and later was as- 
signed to the firm’s sales staff in Tulsa. 
He served as an ensign in the Navy 
from 1944 to 1946, then organized the 
Robert Duenner and Company, manu- 
facturers’ representatives 


H. Greenwood Retained 


By Falcon Products, Inc. 

D. H. Greenwood, associated with the 
oil well supply business for the past 30 
years and inventor of numerous valves 
and devices used in drilling, production 
and refining equipment, has been re- 
tained by Falcon Products, Inc., Po- 
mona, —. to supervise sales, installa- 
tion and application of Falcon products. 

A member of the California Natural 
Gasoline Association poe Southern Cali- 
fornia Meter Association, he has been in 
the oil well supply business for himself 
since 1923. Prior to that time he spent 
four years as corporation salesman with 
Associated Supply Company. 


February, 1949 


T. L. B. Lyster Retires; 
Hooker Names E. K. Newton 


T. L. B. Lyster, chief engineer of the 
Hooker Electrochemical Company from 
1914 to 1917 and from 1937 through 
1948, has retired. Lyster, associated with 
Hooker in various capacities since 1907 
as construction engineer, director of de- 
velopment, consulting engineer and 
chief engineer, from 1922 to 1932, de- 
voted much of his time to pulp and 
paper industry service and engineering. 
He will continue as consulting engineer 
for the company 

E. K. Newton, who 
Hooker as an engineer 
has held various engineering 
with the company, has been 
chief engineer 


Aldrich Pump Names Agent 
The 


been with 
1910 and 
positions 
appointed 


has 
since 


Aldrich Pump Company, Allen 
town, Pa., has named Jesse Eskins 
Company as its representative for 
Detroit area, effective January 1. 
company is located at 3105 East Grand 
Boulevard, Detroit 2. 


George Stroup Joins Nelson 
As Tulsa Sales Engineer 


George W. Stroup, Jr., has joined the 
sales department of Nelson Electric 
Manufacturing Company, Tulsa. He will 
represent the com- 
pany as a sales engi- 
neer in the Tulsa ter- 
ritory. 

Stroup acquired 
previous sales and 
engineering experi- 
ence while employed 
by Roach Equipment 
Manufacturing Com- 
pany and Buda En- 
gine Sales and Serv- 
ice, Inc. 

Before serving in 
the Naval Air Force, 
he studied mechani- 
cal engineering at Stroup 
Oklahoma A. & M. College. Receiving 
his wings in 1943, Stroup was assigned 
to the USS Midway. He was released 
from active duty in 1946. 


ills 


Northern Equipment Shifts 
Top Engineering Personnel 


Northern Equipment Company, Erie, 
Pa., has made personnel changes as 
follows: 

Harold A. Schlieder, resigned as chief? 
engineer to open own office as sales and 
service representative at 520 Robineau 
Road, Syracuse, N. 

Francis W. Bunting, assistant chief 
engineer, named chief engineer in charge 
of all sales and service engineering. A 
graduate of Drexel Institute of Tech- 


FILTER CLOTH UNITS 
by MULTI-METAL 


The all-stainiess steel filter leaf 


shown represents one of hun- 
dreds of styles regularly fab- 


ricated in the large, 
Multi-Metal plant. 


modern 


34 years of specialization have 
made Multi-Metal leaders in the 
field of wire cloth fabrication 
and all the resources of a large, 


well-established 


concern are 


yours when you put your filter 
leaf problems in Multi-Metal's 
hands. 


Send for catalog and free wire 
cloth samples. 


Always in stock — wire 
and filter cloth of all 


meshes, 
metals. 
yord or piece. 


weaves, ond 


Order by the | Wire Cloth 


Filter Cloth 
All Meshes 
All Metals f 


Multi-Meta 


WIRE CLOTH COMPANY, 
1350 Gorrison Ave., 


A Gulf Publishing Company Publication 


INC. 
New York 59, N.Y 
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and other 
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sour crude 


ing agents mert 
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easily 
brush 
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special 
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NUKEMITE 
protective coat 
applied like paint, 
or spray method 


NUKEMITE 35 


bonded to 


forms a 
yet is 
by 


Strongly 
by 


adhesion 


metal superior 


of vinyl 
co-polymer primer 
Flexible durable and 
tough snaffected by 
alkalies 
and Aliphatic 
Hydrocarbon = solvents 
No 
application needed 


strong sour 


crude 


special skill in 


NUKEMITE 24 


Provides a practical, 


attractive exterior 
refinery 
Will 


color 


surface for 


equipment not 
tura under 
continued exposure to 


corrosive fumes and 


weathering 


te for descriptive 


ature and 
Nukemite 


offer ' 


PRODUCTS CORPORATION 
104 Colgate Avenue 


BUFFALO 


20, N.Y. 


ot the 
Engine 


nology, he is a member 
Society of Mechanical 
National Society of Pr: 
gineers. He to Northern 


Harry H 


the 
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came 


to his duties as director 
is a graduate of 
Beta Pi 


tession¢ 


a member of Tau 
mal S of Pre 

He has been 
1925 


lege, 
Nati 


neers 


ciety 
with 


since 


the cx 


Americar 


ers 


fessional En 
1935 
Weining placed in charge 
f all production engineering in addition 


In 


of research 
Pennsylvania State Col- 
and the 

Engi 
mipany 


al 


Floyd Snodgrass Appointed 
Manager Nordstrom Valve 


Floyd V 
general manager of 
plant of Nordstrom 
Rockwell Manufac 
turing Company 

Starting with 


the 
\ alve 


the 
ipany in 1935 as 
2 machinist has 
advanced thr I 
ganization to plant 
stant 


manager ass 
ral manager 
his p 

In 


Sy ! 


gen 
resent p« 
February 
grass was named 
Man of the Month” 
I West ( 

He 


nat 


the \ 


Gate 
Tool Engineers an 
Bay Policy (¢ 

Metal 


apter of 


Trades 


Snodgrass has been named 
Oakland, ¢ 
division 


Snodgrass 


mericar 
4 mem 
mnimiuttee 


Associa 


and Peerless Nebraska District 
J. W. L. Stone 
district manager of a 
sales district of Peer- 
Pump Division 
Food Machinery 
Chemical Cor- 
poration, with head- 
quarters located at 
4330 Leavenworth 
Street, Omaha, Neb 
Formerly a_ field 
engineer for the 
Peerless division in 
the southwest dis- 
trict, Stone, as 
trict manager, 
now supervise the 
sales of both the 
Peerless horizontal 
and vertical lines and other 
the company’s manufacture 
tory will include North and 
kota, Montana, Minnesota, 
Kansas, Colorado and 
Wyoming Missor Ti, W isconstt! 


lowa 


newly 


ess 
of 
and 


He 


dis- 
; will 
alif., 


e Stone 


His 


De Laval Steam Turbine 
Makes Executive Changes 


We Laval Steam Turbine 
rrenton, N. J., in January made 
lowing executive changes 

Henry W 
president in charge of 
but will continue as 
member of the executive 

C. Richard Waller has been 


vice president and director for 


director 


pumps 


South 
Nebraska, 
portion 


J. W. L. Stone Named Manager 


has been appointed 
formed 


of 
terri- 
Da 


of 
and 


Company, 
the fol- 


Johnson is retiring as vice 
manutacturing, 
and a 
committee 

named 
engineer- 





YOUR STEAM —-" 


Larger, At-Bottom Valve 
lad Keeps Nicholson Traps Clean 


HIGH - PRESSURE FLOATS — 
Stainless, monel, steel or plated 
steel. Welded. In all sizes and 
shapes; for operating mechan- 
isms and as tanks or vessels 
2-day delivery. BULLETIN 348 





Valve orifices of Nicholson steam 
traps are 2 to 6 times larger than 


in average traps, minimizing chances 
of plugging. And, valves being at 
the bottom, dirt drops out by grav- 
ity. This ability to self-clean is one 
of the features resulting in the un- 
equalled discharge capacity of 
Nicholson traps. 5 types for every 
industrial application; size 14" to 
2”; press. to 225 Ibs. Test trap 
gladly sent. BULLETIN 1047. 


W. H. NICHOLSON & CO. 


207 OREGON STREET, WILKES-BARRE, PA 
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ing and H. G. Bauer has been elected 
vice president and executive engineer 
J. P. Stewart, former manager of the 
commercial sales division, has become a 
vice president 

W. A. Reynolds assumes responsibil- 
ity for the development and merchan 
dising of new small products in addition 
to his position as manager of the pump 
and worm gear divisions 

W 4 Neumann, IJr., 


pointed controller 


has been ap 


Clark Appoints Dick Jenkins 
To Technical Service Group 


Clark Brothers, Olean, N. Y., has ap 
Dick Jenkins to its technical 
service department in Los Angeles 
Joining the company 
in 1948, following his 
graduation trom 
Yale University, he 
| revio 
in 


pointed 


usly was en 
research at 


office of the 


gaged 
the main 
company 
A member of the 
forch Senior Honor 
Society at Yale, Jen 
kins was graduated 
from the Yale Shef 
field School of Engi- 
neerme He was a 
football and track 
man while in college 
Jenkins spent six months in the Army 
training program tor 
before joining 
Furopean theater 


Jenkins 


specialized 
chanical engineers 
7th Army in the 
war 


me 
the 
of 


Frank Whelan to Supervise 
Worthington Pump Division 

The welding positions 
manutactured at 


sale of 
turning rolls 
Dunellen Works of 
Worthington Pump 
and Machinery Cor 
poration will be su- 
pervised by Frank J 
Whelan, vice presi- 
dent. He will be lo 
cated at the compa 
ny’s executive offices 
at Harrison, N. J 
He will also con 
tinue to supervise the 
sale of Worthing- 
ton’s standard pumps, 
compressors and me 
chanical power trans 
mission equipment 
sold through industrial and oil field dis 
tributors, well original 


~ 


Whelan 


as as sales to 
equipment manutacturers 

F. J. Connolly will remain as manager 
of the welding positioner and turning 
roll sales division and A. B. Kime will 
continue as eastern regional supervisor 
P. J. Patton, Jr., will remain as central 
regional supervisor 


T. R. Weichel Named Okonite 
Mining Electrical Engineer 
Thomas R. Weichel, formerly 


United States Bureau of Mines, is asso 
ciated with the sales department of 
Hazard Insulated Wire Works division 
of The Okonite Company, Wilkes 
Barre, Pa., as mining electrical engineer 
He will serve 


ot the 


> 
tN ent a 
aver’ 


as technical and sales con 
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problems without obligation 





MANWAY NECKS 


Typical of the versatility of Lenape Press Forged products is this 
18” manway of silicon killed steel with special 37” O.D. flange. in 
addition to standord bolting, an outer circle of holes has been topped 


Lenape seamless necks, nozzles, and other pressure vessel fittings 
are produced in a complete range of sizes to code or private specifi 
cations in carbon steel, alloy steels, stainless, and other alloys. 

Send bive prints and/or specifications for recommendation and 
prices. Our engineering department will be glad to discuss porticulor 
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of materials 


and prices 
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5 Standard Scale Ranges 
“Easy-Access” Cases for Quick Setting 
Simplified Dial and Pointer Adjustment 
Rugged, Accurate, Bimetallic Unit 
Write for prices and additional information. 
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SIER-BATH 


ROTARY PUMP 





ees Screw Pumps and 
Gearex Pumps are designed to 
The 


manufacturer has a full appreciation 


do a job—and keep doing it. 


of the high cost of interrupting the 
operation of a line to permit pump 
repairs. On the Internal Gear-type 
Screw Pump, for example, the gland 
is the only point of attention and as 
this is on the suction side, it is 
almost negligible. It is not unusual 
for the packing to last two years 
without repacking. The pressure on 
the gland is so slight that it is pos- 
sible to add a new ring of packing 
without shutting down the unit. 
Send for information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 





MEMBER A.G.M. A. 





sultant for all types of electrical mining | 
and portable cables, working with the 

technical and production departments, 

as well as sales, in developing cable de- | 

signs to aid in mine electrification. 

A graduate of Pennsylvania State | 
College with degrees of mining engineer 
and electrical engineer, Weichel has | 
served as mining engineer for the 
reau of Mines for the past 
He also has been active on committees 
of the American Institute of Electrical 
Engineers, the American Standards As- 
sociation and the American Mining Con- 


gress 


Airetool Opens Three Branches; 
J. M. Brown Heads Tulsa Post 


During the past year, three new branch 
offices were opened by Airetool Manu- 
facturing Company, Springfield, Ohio. 
First of the new offices was opened in 
Philadelphia. The second is located in 
Baton Rouge, La, 
while the third and 
most recent was 
opened in Tulsa. 

James M. Brown, 
company representa- 
tive who had been in 
charge of the Baton 
Rouge office since it 
was opened in May, 

1947, was given the 

Tulsa assignment 

when that office was 

started late in 1948 

Coming to the com- 

pany in May, 1946, 

he acted as company Brown 
representative in Ohio and adjoining 
states for a year before going to Baton 
Rouge. He was succeeded in that dis- 
trict by M. E. Segraves 

As part of his present assignment as 
manager of the new Tulsa branch, 


Brown will be giving Airetool service to | 


customers in Oklahoma, north and west 
Texas and eastern New Mexico. He will 
also be available for service calls in 
Kansas. 

The Philadelphia office remains in 
charge of Herbert Russell, with head- 
quarters in the Bourse Building. 


Black, Sivalls and Bryson 
Name World Export Manager 


General Harlan L. Mumma, U. S. A. 
retired, has been appointed world export 
manager of Black, Sivalls and Bryson, 
Inc., with headquar- 
ters at 30 Rockefeller er ’ 
Plaza, New York. He 
recently returned 
from a tour of indus- 
trial centers in sev- 
eral South American 
countries 

Retired from the 
army in April, 1948, 
after 36 years of ac- 
tive service, General 
Mumma was assigned 
to the New York 
Port of Embarkation 
as assistant superin- 
tendent of the Army Mumma 
Transport Service from 1938 until Janu- 
ary, 1941. At that time he was trans- 
ferred to the West Coast as quarter- 
master of the Third Army Corps with 
headquarters at Monterrey, Calif. In 
June, 1941 he went to the Caribbean 
where he became chief of supply and 


Bu- | 
Six years. | 


CONTROL | 


Scale and Corrosion 
‘In Water Cooled Equipment 


Newly Parfacted 


Water Conditioning Chemicals 


Recently developed applications of the 
newer colloids and surface-active agents in 
Wright Chemicals for the petroleum industry 
result in improved water conditioning—posi- 
tive scale and corrosion control. Wright 
Chemicals contain 100% soluble, available 
-insuring 
reduced 


chemicals—no waste or inert matter 
increased operating efficiency and 


am Cooling Towers .. . 


Down time and replacement costs are ma- 
terially reduced by effective scale and corro- 
sion control with Wright Chemicals. 


Compressors and 
Engine Jackets . . . 


, 
Heat transfer surfaces are kept free of scale 
and corrosion, Result? Greater efficiency. 


Wright improved chemicals are the result of 
intensive study and research by men with years 
of experience in the development, production, 
application and control of water-conditioning 
chemicals. 

Wright has no one cure-all to solve all prob- 
lems. Each receives individual treatment. The 
Wright field engineer, who will call on you 
upon request, will obtain all necessary infor- 
mation and samples for examination in the 
modern Wright laboratory. Analyses are inter- 
preted in view of supplemental information 
received, and recommendations made in the 
form of a proposal. Clients are provided with 
regular laboratory service as a periodic check 
upon conditions. 

There is a Wright Field Engineer near you, 
anxious to help solve your scale and corrosion 
problems. No obligation. 


[iat 


WRIGHT CHEMICAL CORPORATION 
Specialising in Water Conditioning 
GENERAL OFFICE AND LABORATORIES 


615 West Loke Street Chicago 6, Ill. 
Offices in Principal Cities 
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chief of transportation of the Panama 
Canal department 

Earl Ruth has been appointed consult- 
ing engineer to work with General 
Mumma. ‘He was formerly sales engineer 
in the Kansas City offices of the com- 
pany 


Fairbanks, Morse Make Series 
Of Promotions and Changes 


A series of promotions and changes 
in the sales division of Fairbanks, Morse 
and Company, Chicago, were recently 
made 

O. O. Lewis, former assistant sales 
manager, promoted to sales manager 

Harry L. Hilleary, for 17 years man- 
ager of the firm’s St. Louis branch, trans- 
ferred to Chicago headquarters as as- 
sistant sales manager 

L. A. Weom, manager of the pump 
division, transferred to St. Louis to be- 
come branch house manager, succeed- 
ing i 

Donald T. Johnstone, assistant mana- 
ger of *. pump division, to succeed 
Weom as manager of the division, 
Chicago 


Lovis Ward Joins Spencer 


Louis L. Ward has joined the chemi- 
cal sales staff of Spencer Chemical Com- 
pany, Kansas City, Mo. and will serve 
as a salesman 

Studying at the University of Kansas 
and Leland Stanford Junior University, 
he was a member of the armed forces 
during the recent war. Prior to this ap- 
pointment Ward was employed by Sin- 
clair Coal Company. 





New and Exclusive! 


CUTAWAY SECTION 


Porous 
Stainless Steel 
PRESSURE SNUBBERS 


These new snubbers utilize a porous stainless 
steel disk as the primary element to eliminate 
pulsations. They can be used to protect all 
types of pressure sensitive instruments. Name- 
ly, pressure gauges; pressure indicating anc 
recording controllers; diaphragm type diffe- 
ntial meters; U-tube manometers; differentia) 
flow meters; pump governors; and dia hragm 
regulators. They also can be used as fi ters or 
as flow meters on small flows. 
The porous disk is made in several standard 
Grades. Special grades made to suit applica- 

“G” Air, gases, Butane, gasoline. 

. ater, kerosene, light oils, etc. 
“D” Oil, ete., having viscosity over 
00 SSU 


Write for literature — Dept. WL 


EQUIPOISE CONTROLS 


100 STEVENS AVE MT VERNON ee 
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Motheral Is Named to Head 
Gulf Publishing Eastern Sales 


Roger Motheral, Central district man- 
ager at Cleveland, has been appointed 
vice president in charge of Eastern sales 
for the Gulf Publish- 
ing Company, Hous- 
ton, publishers of 
World Oil, Perro 
LEUM REFINER and oil 
industry composite 
catalogs. He will 
have offices in New 
York. 

With Gulf since 
July, 1946, Motheral 
previously had been 
Eastern district man- 
ager of the Petro- 
leum E ngineer for 
ten years. For several Motheral 
years he worked in 
Texas and California oil fields, and put 
in two years of service in foreign fields. 

Bill Westfall, now with Gulf Publish- 
ing Company in Houston, succeeds 
Motheral as manager of the central dis- 
trict of Cleveland. 


ry 


Booth to Head Brown and Root 
Public Relations Department 


Brown Booth, public director with 
Tennessee Gas Transmission Company 
for 3% years, has 
resigned to take 
charge of public re- 
lations and advertis- 
ing for Brown & 
Root, Inc., Houston. 
Before joining T-G-T, 
Booth was managing 
editor of the Austin 
(Texas) Statesman, 
and prior to that was 
editor of the McAllen 
Daily Press. Booth is 
a 1935 graduate of 
the University of 
Texas Department of Booth 
Journalism. 

He has been succeeded at T-G-T by 
Conrad Collier, formerly publicity man- 
ager for the Houston Chamber of Com- 
merce. 


F. H. Meyers Heads Republic 
San Francisco Branch Office 


Republic Flow Meters Company has 
opened a new branch office in San Fran- 
cisco with Frederick H. Meyers ap- 
pointed district manager. 

Before Meyers joined Republic 12 
years ago he was graduated from an 
Eastern engineering college and had 
been an engineer at a large eastern pub- 
lic utility station for 17 years. He engi- 
neered many large control installations 
during his nine years in Republic’s en- 
gineering department in Chicago and he 
just completed three years as district 
manager at Cincinnati, Ohio. 


Brown Instruments Makes Four 
Changes in Sales Personnel 


Brown Instruments division of Min- 
neapolis-Honeywell Regulator Company 
has made the following changes in its 
personnel: 

Warren W. Matlack named industrial 
manager of + New York City branch, 
succeeding O. B. Wilson, regional sales 
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PRODUCTION OF 
AMMONIA DERIVATIVES 
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Cc mprany 


NEW YORK 
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500 FIFTH AVE 


BOX 1162, SHREVEPORT 





If you need condenser or heat ex- 

changer repairs in a hurry call us. We 

specialize in fast, high quality work. 
25 Years Successful Experience 
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HEATERS 


BORN ENGINEERING CO. 


icihay wel ae © here 


manager for the East, Central aad 
Southeast. Formerly district manager at 
Albany, N Matlack has been with 
the company for 18 years 

Devon W. Fryback appointed district 
manager of the Albany, N. Y., office, 
succeeding Matlack. With Brown for 21 
years, he was formerly industrial man- 
ager at Hartford, Conn 

Succeeding Fryback as industrial man 
ager of the Hartford, Conn., district of 
fice is D. Lyle Russell, who was trans- 
ferred from the Boston office 

Herman Hoyler, with Brown for 11 
years, named industrial manager of the 
East Orange, N. J., district office 


R. R. Holmes New Assistant 
General Manager for Koppers 


R. R. Holmes, sales manager of the tar 

oducts division of Koppers Company, 
~ since October, 1947, has been ap- 
pointed assistant general manager of that 
division 

After attending Emerson Institute, he 

orked for several years in two banks 
at W ashingto yn, D. C., and for one year 
at the Mesta Machine Company in Pitts- 
burgh. In November, 1923, he joined 
Koppers Company in the accounting 
department. In 1944, after serving as a 
lerk and a department manager, he 
nanager of the Koppers white 
tar division at Kearny, N. J. He re- 
turned to Pittsburgh in October, 1947, 
manager of the tar 


was made 1 


to become sales 


products division 


Howard Millington Appointed 
Spencer Sales Representative 


Spencer hemical Company has ap 
Howard Millington as chemical 
representative 
in the Chicago, Mil 
aukee, Minneapolis, 
St. Paul, Detroit 
Cincinnati and Cleve 
land area. Millington 
maintain offices 
LaSalle 
Chicago, and 
»pen- 
he sale ot 
ethanol 
ilde hyde 
1 at tl 


Kan., ; 
i I 


pointed 


sales 


RS +} 


represent 
epresent 


~~ 
Millington 


appointment, he 
narket research de 
anization. Previously 
vith Produc-trol Com 
manage 


was 


thers as 


Alloy Steel Opens Office 


Alloy Steel Products Company, Lin 
pened a New York sales 
Boller, Jr.. as 
manager. Sales represenatives 
©. Dale, Henry G. Har 

A. Baines. The office will 
etropolitar including 


1 New 


Richard | 


ir¢ea 


state at England 


Vapor Recovery Moves Office 


Vapor Recovery Sy ompany 
alif.. has moved its Tulsa 

fice to 409 Tuloma Building, 
rsham, sales engineer 

ree f the br 


stems ( 


ancl 





A. O. Smith Anniversary 











Founded in 1874 as a general machine shop by 
C. J. Smith and his sons, A. O. Smith Corporo- 
tion, Milwaukee, Wis., is this year celebrating 
its 75th anniversary. Herman Welzien, who has 
served for 58 years with the corporation, is light- 
ing the candles on the birthday cake as J. J 
Stamm, veteran treasurer of the company who 
is in his 51st year of service, looks on 


Raybestos Opens New Office 


Raybestos - Manhattan, Inc., Passaic, 


N. J., has epened a warehouse and office 
at 314 Occidental Avenue, Seattle, 
Wash., for the convenience of its cus- 
tomers in the Pacific Northwest. A com 
plete stock of industrial rubber products 
will be carried. Russell G. Heuman is t 
head the new office 


STEEL DRUM 


RECONDITIONING 


MACHINERY 


IN WORLDWIDE USE 
REDUCES DRUM COST 
SEND FOR LITERATURE 


L. M. GILBERT CO. 


DREXEL BLDG., PHILADELPHIA, PA. 
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Boilers, Cond Fuel Oj 
Heaters, Heat Been Water Well 
Acidizing 


INSTRUMENT REPAIR 
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Reliance T: s, Ete 
Boiler Water owen 
Test Cabinets, Test Solutions 


LABORATORY SERVICE 


R. L. WILSON CO. 


P ©. Box 9245 Houston 10, Texas W 6-316! 
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REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smallest 
type size, figure 60 words per inch. Situations Wanted $4 per column inch. All classified ads 
payable in advance. Ten percent discount if three or more insertions are ordered at same time. 
COPY DEADLINE is 26th of month preceding date of issue. Send copy and checks to: Classified 


Ad Department, Petroleum Refiner, P. 
7 * * + * - * 


* 


O. Box 2608, Houston 1, Texas. 


* * * © * * * 
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Wanted 
CHEMICAL ENGINEER 


Exceptional opportunity offered engi 
neer with experience in the funda- 
mental design and operation of natural 
gas processing equipment Primarily 
want person with ability and know- 
ledge to direct and supervise engineer- 
ing program and assist in sales. Letter 
of application should include photo- 
graph, personal data, record of edu- 
cation and experience, references, and 
expected salary range. Address: Box 
121R, c/o Petroleum Refiner, Houston 
Texas 





CHEMICAL MANUFACTURING OR 
OIL REFINING EXECUTIVE desires 
Extensive experience and ac- 
complishments. Age 48. Bracket $10,000 
to $15,000. Address Box 130-R, c/o 
Petroleum Re Houston, Texas 


change 


‘finer 

















QUALIFIED PUMP 
ENGINEER 


with experience in refinery and 
chemical type pumps. 


Must have thorough owledge of va 

rious types of pumps and their appli 

ation, packing, seal oil systems, ma 
construction, and be abl to 

write specifications, select proper equip 

ment and assist in designing inet eee 

Applicant should have about te 

years’ experience 

land Addres 

leum Kefiner 


tions 


ERNST Liguid Level Gages 
w Indic 


ERNST WATER COLUMN & GAGE CO 
LIVINGSTON. NW i 





» Worthington he ori 
zontal duplex hot oil pumps, 23x5x 24, 
with forged steel liquid ends, rated 750 
pounds square inch discharge pressure 
Used in refinery operation. Good for 
irrigation projects plasti industry 
paper plants. Good condition. R. H 
Armstrong, Republic Oil Refining Com 
pany, Texas City, Texas 


FOR SALE—Thr 
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38,000 Feet 
New Seamless Pipe 


14” O. D. 
30’ to 40’ Lengths 
Range 3 


.375 WALL: 54.5 Ibs. 
per ft. 
Plain Ends 


Immediate Delivery 


Write - Wire - Phone 


Sonken-balamba 
Corporation 


2nd and Riverview (X-409) 
Kansas City 18, Kansas 


THatcher 9243 








Derricks, cranes, 
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Contractors—Plant Owners 


A COMPLETE LINE OF CONSTRUCTION TOOLS AND EQUIPMENT FOR 
INDUSTRIAL OR PROCESS PLANT CONSTRUCTION AND MAINTENANCE 


hoists, rigging specialties; winch trucks, pickups, jeeps; welding 
machines, acetylene torches; air compressors; pneumatic hammers, chippers and drills; 
electric saws, drills, drill presses, and grinders; pipe threading machines and tools; 
wheelbarrows, concrete carts, concrete buckets, vibrators, pumps, rod benders, shears; 
etc. — for BARE BASIS RENTAL. 


Rentals by the Piece or Project 


Charges are for rental only, plus our direct costs of handling, shipping, maintenance and 
reconditioning. Rental by written contract, with minimum rental period, on a monthly basis. 
Credit references will be needed at the time of inquiry. 


Advise your requirements and schedules 


CONSTRUCTION TOOL & EQUIPMENT DIVISION, ROOM 1224-C 


THE LUMMUS COMPANY, 420 Lexington Avenue, New York 17, N. Y. 
Ext. 257 


INSPECTION BY APPOINTMENT AT WAREHOUSE IN HOUSTON, TEXAS 











SUPERIOR-BUILT 
means superior build! 


It took two cars to deliver each of the fractionating 

* * | towers in the picture below. Each was 90 feet long 

the Easier Oakite Way! : with diameters of 48 inches. Each was },uilt to Superior 

Fi standards and to the specifications of an East Texas 

OY ae : refinery. No matter what the job, you are assured the 

VER heard this said? “Towers = be cleaned best of workmanship, the finest sieiiaaiien, the best 

without disassembling equipment!" That may | obtainable materials and the speediest of service . . . 
have been true years ago but not anymore. i Superior-built DOES mean superior build. 

For Information or Estimates Call Amarillc 4395 








Absorber towers (as well as stills, stabilizers 
and other refinery equipment) are being cleaned 
in-place every day by the economical Oakite con- 
tinuous-circulation method. The Oakite way elim- 
inates hand cleaning method. Eliminates costly 
shutdowns. And it’s most economical! 


Ask the Oakite Man near you, or write for full, 
free data on how to step up output through tested 
Oakite continuous-circulation cleaning. Odakite 
Products, Inc., 50B Thames Street, New York 6, 
New York. 

Technical Service Representatives Located in 
Principal Cines of Unsted States and Canada 


~ ~~ he % - <i = sis ' 

OAKITE SCRUBBERS © ABSORBERS API-ASME | 
an Oe God ee HEAT EXCHANGERS AMD ASME CODE | 

CERTIFIED BY | 


SPECIALIZED INDUSTRIAL CLEANING AND RETUBING OF 
HEAT EXCHANGERS ee See | 


SUPERIOR MANUFACTURING COMPANY 


®rteie co, TER AS 

















BUILDERS OF OUTSTANDING PUMPS SINCE 1869 





RECIPROCATING 


a 
5 


4057A 


=) 


4115C 


esr 


8000C 


DEAN BROTHERS PUMPS [NC. oe - 


/NDIANAP. OLIS /ND. BRANCH OFFICES 


323 W. TENTH ST. NEW YORK HOUSTON 
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aS MANUFACTURER 


Has THE Customers Viewpoint 
ON PIPE WELDING FITTINGS 


The four Midwest pipe fabricating plants, and the 
Midwest Contracting Department are among the 
large users of Midwest Welding Fittings. 

Hence, we have the “customer's viewpoint” when 
it comes to welding fittings. We know from our own 
experience what characteristics welding fittings 
must have to simplify piping layout . . . to reduce 


welding time . . . to improve piping design. The 
welding fittings manufacturing department always 
has the benefit of our extensive user experience. 

This situation is one important reason for the 
high quality and exceptional practicality of all 


Midwest Welding Fittings. Also important are the 
laboratory control of manufacturing procedures 
and the program of continuous research in piping 
and welding problems. 

For more information about Midwest Welding 
Fittings, get in touch with the local distributor or 
our nearest office. 


MIDWEST PIPING & SUPPLY CO., Inc. 
Main Offices: 1450 Se. Second Street, St. Lovis 4, Mo. 


Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe 

St. @ Los Angeles 33 — 520 Anderson St. @ Houston 2 — 229 Shell 

Bidg. @ Tulsa 3—533 Mayo Bidg. @ South Boston 27—426 First St. 
Stocking Distributors in All Principal Cities 





WELDING FITTINGS IMPROVE DESIGN AND REDUCE PIPING COSTS 


) a YF ce N 
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Your Heat Exchanger Dollar 


at, 2 m ait 
» & 


a HITLOC 


WHITLOCK Cn economies at Whitlock are the result of sound engi- 
neering, plus constant attention to eliminate waste in design, 
el¥ j DM t nee construction, and operation. To stretch your heat transfer dollar 
in both first cost and after installation... Whitlock units 


are sized right. Every possible saving is made through the selec- 
tion of the most satisfactory material 
Through the Whitlock standardization program you gain 
another outstanding economy. Standardization reduces engi- 
IN EVERY WAY neering and manufacturing costs... making available a wide 
range of stock units for many highly specialized services 
Whether standard or “special,” however, every Whitlock unit is 
Thermal Design built for top performance and long life. There's lasting economy 
in this equipment that's “Right in Every Way.” Our engineers 
Mechanical Design will gladly make recommendations—let us know your specific 
requirements. 








Material Selection 

THE WHITLOCK MANUFACTURING CO. 
149 BROADWAY, NEW YORK 6, N. Y. 

COST ECONOMIES Main Office and Plant, 75 South Street, Elmwood, Hartford 2, Conn 


NEW YORK ° CHICAGO ° BOSTON ° PHILADELPHIA 
DETROIT . RICHMOND 


Quality Fabrication 


Authorized Representatives in Other Principal Cities 
in Canada: Darling Bros. Ltd., Montreal 


WHITLOCK DESIGNS AND BUILDS Bends « Coils +» Condensers » Heat Exchangers 
Heaters + Piping + Pressure Vessels + Receivers + Reboilers 


. > . AHEAD OF THE TIMES FOR HALF A CENTURY ° ° 
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NEW YORK 


February, 1949 


SAFETY RELIEF VALVE 
FOR PRESSURE VESSELS 


SHAND & JURS CO. 
BERKELEY, CALIFORNIA 


CHICAGO HOUSTON 


SHAND & 


A Gulf Publishing Company Publication 


Here is a new Safety Relief Valve for 
Spheroids and Hemispheroids, as well as 
other types of pressure vessels which oper- 
ate at pressures up to 10 pounds. It protects 
property and personnel from the hazards 
incident to tank rupture due to excessive in- 
ternal pressure. This Safety Valve incorpo- 
rates numerous safety features not found 
in other types of venting equipment. It is 
frictionless in operation—no bearings or 
sliding guides. No lubrication is required, 
Has a considerable reserve force plus 
“peeling” action on the valve seating sur- 
faces which minimize interference by 
freezing or adhesive foreign matter. Oper- 
ates at exact pressure at which set, has high 
venting capacity for nominal size, no ac- 
cumulation of pressure necessary for full 
venting capacity. May we send you our 
bulletin No. 52C which illustrates and de- 
scribes this new valve in detail? 


LOS ANGELES SEATTLE 


JV URS 
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The “pahl-Seal” provides a frictionless, 

leak-proof Valve stem, regardless of the 

static pressure in the syste™ 

1. The valve ste ned to an accuracy 
of 0.001" i i operating 

pressures up to 15) 

2. Eliminates conventional packing box leakage- 

3. No periodic take-up oF adjustment is necessary: 

4. Seals by force of system 

5. Negligible stem friction 


HAMM 
243 ee COM 
3 py STREET, PROVIDENCE PANY 
ee 
ae U.S.A, 
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SCALE IS OUT! 


WITH THIS TRIPLE-PLAY 
WILSON COMBINATION 


For Cleaning small tubes of heat exchangers, the 
perfect “inner defense” is this Wilson threesome 
... the Wilson Trigger Power, Pistol Grip and the 
S Series Air or Steam Driven Cleaners. @ Each of 
these Wilson Tube Cleaners does a fast, thorough, 
economical job. Just choose the right one by de- 
termining the number and size of tubes to be 
cleaned. 


"RRR s.. MAR LO ee 
WILSON TRIGGER POWER 


is the only tube cleaner with 
which it is economically prac- 
tical to remove de- 
posits from plugged 
tubes without dam- 
age to tube walls. 
Cleans tubes from %" to 1%" 
1D. Its high torque speed cuts 4 
down-time, saves production 4 
dollars. 


» ¢ 
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WILSON PISTOL GRIP 


weighs enly three pounds . . . gives 
the operator one-hand control for 
cleaning small straight tubes of '/,” 
to 1” LD. in sterilizers, hot water 
heating units, lube oil heaters, oil 
preheaters, heat exchangers and 
other small bore tubular apparatus. 


WILSON S$ SERIES 
AIR OR STEAM MOTORS 
WRITE 


were especially developed for cleaning ‘ 

small straight tubes from 5%" to 14%," TODAY 

0.D. These light, powerful air or steam ; for additional 
motors may be used with equal ease in ~ information 
horizontal or vertical installations. They © on these 


require minimum space for operation. » WILSON TUBE 


mumensemt CLEANERS 


THOMAS C. WILSON, INC., 21-11 44TH AVE., LONG ISLAND CITY 1, WN. Y. 
Cable “Tubeciean, New York” 





TUBE CLEANERS 
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What's behind 


CROLL 








| 1 


Instruments in the CR lab- 
oratory set up for meas- 
uring extremely high 
vacuum. 


The production of Evactors is no routine operation at the 
Croll-Reynolds plant. Although CR engineers have over 
thirty years of industrial vacuum experience to guide 
them, the Croll-Reynolds testing and development de- 
partment is one of the important units of the company. 
Development work is constantly under way to improve the 
| efficiency of Croll-Reynolds Evactors wherever it is pos- 
| sible. It is this never-ending research and development 
which give CR Evactors their exceptional efficiency. 


| 
| 





CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N. Y. 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 


229 








Compare this PSCC) 
and LUL727? Qi) with 


any you are now using! 
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“Task Metals” for industry m—_ 





ILTER and sereen elements need not be weak 


spots in your equipment. 


And they won't... if they're made of Monel", 
Nickel or Inconel* wire cloth. 


For these are the “task metals” of industry. 


Compare their advantages with any fabric or 
metal cloth now causing you trouble. They're rust- 
less . . . corrosion- resisting ... strong... tough. 
They endure abrasive wear. They withstand ex- 
tremes of temperature. They protect the purity of 


the material being handled. 


Many equipment manufacturers already have 
standardized on elements of Monel, Nickel or In- 
conel. Maybe your manufacturer is one of them. 
But maybe he isn’t. So speak to him. Let him 
know you want the protection of the “task metals” 


wherever filters, strainers or screens are used. 


For new equipment or replacements, specify ele- 
ments made of Monel, Nickel or Inconel. All 
weaves and meshes are available. Any practical 
shape or size can be fabricated. For more informa- 
tion plus the booklet, “ESTABLISHED WEAVERS OF WIRE 
CLOTH,” write to our Frank Bailey. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. “Reg. U. 8. Pat. Of. 


C2 
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for Engineers Interested in Valves and 
Piping .. . Steam, Water, Oil, Gas, etc. 


Heres the Book 
you' ue been 
wailing for: 
96 Pages 
of WMlustrated, 


Diagrammatic and 
Tchular Metter 


PHIitADELPHIA 


LIMITORQUE 


VALVE CONTROLS \\ : This catalog shows different types; how 
( they work; how they are connected; 
wiring diagrams; control panels; floor 
stands; position indicators; pictures of 
LimiTorques in action in all types of 
plants; views of LimiTorques applied to 
Hundreds upon hundreds of valves Z numerous makes of valves, etc.—indeed, 
on wand and ove — ter every con. Py a veritable “treatise” on Motorized 
ceivable use, are being safely, Valv ion. 
oy Gare aa , yd g rage to use your business 
and closed by LimiTorqves day in oo : 
ond day out. letterhead when writing for this valu- 
able catalog. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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TIMES CHANGE! 
And so does Gate Valve Design 


HE Hancock Steel WELDVALVE (Gate 

Type) introduces a completely new ap 
proach to gate valve construction. 

Bonnet joints, gaskets, and seat inserts—all 
points of possible leakage—have been entirely 
eliminated. Lightweight component parts as 
sembled by the most modern automatic weld- 
ing techniques, result in huskier yet lighter 
valves which save space and lagging costs. 

Integral Ste//ite Faced Seats, accurately 
finished before assembly, outwear the valve 
itself and the piping system of which it becomes 
a part. Exact alignment of the angle of seats 
with the “soo Brinell’’ stainless steel wedge 
results in complete absence of distortion. Excess 
handwheel pressure to align distorted seating 
surfaces is not necessary for WELDVALVE 
tightness. 

\ metallurgically and structurally engi- 
neered product. Designed for 800* at 750° F 


mn " WW ; 
or 20007 at 100° F. Sizes 4%" to 2” inclusive. 


“mii HANCO 
IMI} oii a 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


MANNING 


= 


ee am Nis 


COUNT THE YEARS 
OF CARE-FREE SERVICE 


MORE WATER Water supply for the petroleum field 
LOWER COST _is no longer a small item. Almost every 
new step in refining requires more and more. This means 
that water supply systems must be much higher in produc- 
tion capacity, more efficient in operation and more de- 
pendable for around the clock continuous pumping. 


On all of these essential points, Layne Well Water 
Systems have outstanding features. They are designed and 
built for extra heavy industrial use. They are equipped 
with the world famous Layne Vertical Turbine Pumps— 
long recognized as the finest made. 


Installed complete by Layne crewmen, they are deliv- 
ered in operation as per the capacity contract. Their 
rugged construction assures years 
and years of use with little or no 
upkeep expense. 


otttey 
-* ee 


If you need more water—at 
very low cost, call or write 
for complete information, 
catalogs, bulletins, etc. No 
obligation. Address 


ot**ee 
-* *. 


oe 


LAYNE & BOWLER, INC. 
General Offices 
MEMPHIS 8, TENN. 


x JAYNE 


WELL WATER SYSTEMS 


AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. *& 
Layne-Atlantic Co., Norfolk Va. %& Layne-Central Co., Memphis, Tenn 


%® Layne-Northern Co., Mishawaka, Ind. %& Layne-Louisiana Co., Lake 
Charles, La * Louisiana Well Co., Monroe, La. & Layne-New York 
( New York City x Layne-Northwest Co., Milwaukee, Wis. *& 
Layne-Ohio Co., Columbus, Ohio y& Layne-Pacific, Inc., Seattle, Wash 
& Layne ~ Ane Co Houston, Texas % Layne-Western Co Kansas 
City, Mo. %& Layne-Minnesota Co., Minneapolis, Minn. %& Internationa! 
Water Corp., Pittsburgh, Pa. % International Water Supply, Ltd 

London Ontario, Canada y Layne-Hispano Americana 8 A 

Mexico, D. I 
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CLOSE STRIPPING 


“BJ 


STRIPPER PUMP 


This heavy-duty, compact, vertical 
multi-stage pump strips barges, 
tanks, or other vessels more quickly 
and more thoroughly than any 
other pump ever used. It has been 
designed to do a specific job. 


—— 


The BJ Stripper Pump is of the multi- 
stage type. A unique and very impor- 
tant feature of the design is a special 
priming stage located at the bottom 
and connected to the main pumping 
element by a vapor chamber. 





eee TE | iiiediaidll Decne 


SELF-PRIMING—When the pump 
starts, liquid from the priming well is 
forced by the priming stage into the 
separating chamber to seal the priming 
stage. When sealed, the priming stage 
operates as a vacuum pump to exhaust 
vapors or air from the suction line, dis- 
charging them through the vent line 
into the cargo compartment or tank. 
Thus the common source of difficulty 
in stripping operations is eliminated. 

User reaction to BJ Stripper Pumps 
already in the field has been enthusi- 


astic. We invite your inquiries. 





ea covenant, Nk 


These two BJ pumps reduce stripping 
time to 10 hours less than that required 
previously with other equipment. 
(Pumps are installed on a Mississippi 
River gasoline barge, operated by the 
Wood River Oil & Refining Company.) 


TWO STANDARD SIZES AVAILABLE 
=] emma] Byron Jackson Co. 


600-1100 gpm TO 500 FEET LOS ANGELES 54, CALIFORNIA 
Offices in Principal Cities 


di * , 

















12” 

















| 16" | 1150-2700 gpm TO 500 FEET 
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| SMITH METERS for the Petroleum Industry 


(all Liquid Hydrocarbons) 
Butanes ° Gasoline ° Crude Oil 


Smith Rotary Positive Displacement Meters are ACCURATE and DEPENDABLE in 
the measurement of liquid petroleum products. Many installations under severe 
service conditions in the Petro-Chemical industry give proof of their worth. Available 
in all capacities and up to 2000 p.s.i. 


Me Spore Parts, 
Calibration facilities 
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PROTECTION 


is built into this refinery equipment 


Kach of these towers is constructed of a Lukens Monel-Clad and Stainless-Clad Steels frequently 
Clad Steel—a corrosion-resistant interior surface team up in fractionating towers to defeat corro- 
of nickel, Monel or stainless steel, according to the sive attack. 

corrosive conditions encountered, permanently Lukens makes Nickel-Clad, Stainless-Clad, 
bonded to ASME: steel backing plate. Thus, long Inconel-Clad and Monel-Clad Steels in plate 
equipment life and product protection are combined to over 3 inches thick or to as wide as 178 
with high strength at the lower cost of clad steels. inches. Bulletin 461 shows applications in 

Where equipment is subjected to one type of the Petroleum Industry. For a 


- co 
attack at one point and other corrosive conditions copy, write Lukens Steel Com- © Ay 
| wes 


at another, different types of clad steels are em- pany, 404 Lukens Building, 


ploved in those sections. For example, Lukens Coatesville, Pennsylvania. 


Two I6mm Kodachrome motion pictures— The Manufacture of Lukens Clad Steels’ (silent) 

L NS and “Solving Corrosion Problems’ (with sound)—will be loaned to you. Write for booking date 
Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


TT y + ‘ 
4 
STEELS 


SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


+ SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL - - 


ulf Publishing Company Publication 235 





On vour heat exchangers handling products of sour 
erude, H.S, COs, or ammonia. you'll get iwo to 10 
times the life from Aleoa Aluminum Heat Exchanger 
Pubes. Aluminum has high resistance to corrosive 
attack by these products, as well as by steam and 
most cooling waters. 


Alcoa Aluminum Tubes are made in all standard 


diameters and wall thicknesses, in bare tubing for 
almost all refinery cooling 
waters, in Alclad Tubing to stand up against highly 


corrosive fresh and salt waters. 


products and many 


lube sheets of Aleoa Aluminum are recommended 
to give maximum life with Aleoa Aluminum Tubes. 
You can use standard fabricating methods and 
tools, and usual good roll-in procedures. 

Get the facts on Aleoa Aluminum Heat Exchanger 
lubes. Installa trial bundle on your next retubing job. 

Write today for a copy of the new booklet “Alcoa 
Aluminum Heat Exchanger Tubes”, or call your 
local Alcoa sales office, located in 55 leading cities. 
Acuminum Company or America, 696 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALCOA ALUMINUM 
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Every way, it clicks with your need / 








Looking for just the right turbine to 
meet all your specifications without 
compromise? Here is a standardized 
line of turbines with such a wide 
choice of permissible modifications . 
as to give you a unit that’s practically 
tailored to the job. 


Ke 


ey 5 frame sizes 


— 


covering horsepower range from 1 to 2000. Exhaust 
pressures to 250 psig. Speed range from 800 to 6000 t I I i 0 T T 
rpm. All with permissible inlet pressure of 600 psig, 
and inlet temperature of 750 F. For low pressure, 


construction is of cast iron. For high pressures and 
temperatures, cast steel is used. 


TURBINES 


6 selective governors 


In addition to the standard independ- 
ent emergency governor, any of these 
six governors is available: (1) Con- 
stant speed mechanical shaft 

(2) Variable speed orifice type... (3) Variable speed 


orifice type we remote control . »» Constant- Other available modifications 
speed oil relay type ... (5) Variable-speed oil relay 


type (6) Built-in constant or differential pressure Two hand valves for part load economy . . 


: Speed changer, hand-operated, or motor- 
rae ae ; , and hand-operated, adjusted to within plus 
ith this wide choice of governors, you can get or minus 10 per cent. . . . High exhaust 
constant speed, normal regulation, close regulation pressure trip, or remote control electrical 
or any combination of these. trip, actuating emergency trip valve . . . 
Throttling type emergency trip valve for 
For full details hand throttling . . . Gland seal piping for 
and fully condensing operation . . . Gland sealing 
informative for gas operation. 
Bulletin RH-16, 
address 
TECHNICAL 
DATA ee 
DEPARTMENT, 


COMPANY [0 


Steam Turbine Dept., JEANNETTE, PA. 
Plants ot: JEANNETTE, PA. + RIDGWAY, PA. + SPRINGFIELD, O. + NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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For STRENGTH in FRACTIONATING COLUMNS 


Fractionating column, 108' 6" high, 78" 1. D., fabricated out of Revere's Herculoy 
by the Wyatt Metal & Boiler Works, Houston, Texas. 


RACTIONATING columns need strength, because of 
their height, and also because they often must resist 
considerable pressure. They also must be immune to attack 
by the fluids and vapors involved in the fractionating process. 


Such specifications of the chemical industry spell Hercu- 
loy. This copper alloy is Revere’s silicon bronze, a remark- 
able metal with the corrosion resistance of copper, and the 
strength of mild steel. Herculoy Alloy No. 420, for example, 
has a tensile strength of 94,000 psi, for sheet in hard temper, 
and 60,000 psi, soft. It can be readily welded by any of the 
commercial methods. 


The illustration shows a giant column made of Herculoy 
by the Wyatt Metal & Boiler Works, Houston, Texas. 
Fabrication: welding by Heli-arc method, using Herculoy 
420 welding rod. The column stands 108’ 6” high, and 
the inside diameter is 78". 
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It is a pleasure to report that more and more Herculoy 
is being used by fabricators for the refining and chemical 
industries, not only for fractionating columns, but also for 
tanks, pressure vessels, and other applications in which 
strength and corrosion resistance are vital. The Revere 
Technical Advisory Service will gladly collaborate with 
you on Herculoy, which is made by Revere not only in sheet, 
strip and plate, but also in rod, wire, tube and forgings. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, lil; Detroit, Mich.; New Bedford, Mass,; 
Rome, N. Y.— Sales Offices ™ Principal Cities, Distributors Everywhere. 





- Pioneering Large Plastic Fans 
for Water Cooling Towers 


C. H. Wheeler FIRST! Plastic fan blades for the 
for years for smaller C. H. Wheeler cooling towers now 


can be supplied for large sizes. Scores of users have 


“biggest” cooling towers. The same type plastic fans available 


experienced their superior resistance to corrosion, mois- 
on request. 


ture, and abrasion. Names of installations will be sent 
. . . What's more, these plastic fans are 
tested, approved and carry the “Certified Rating” 

of PFMA (see right). Fan blades have adjustable pitch 

and a 20-to-! safety factor at the welded steel hub. 
Cooling tower catalog on request. 
Cc. H. WHEELER MFG. CO. 


1818 Sedgley Avenue, Phila. 32, Pa 
REPRESENTATIVE 


IN MOST 
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IN WYATT SUPERIOR FABRICATING SERVICE 
Assured Through Exacting Workmanship 
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Plate 889—McDonald Standard 
Swing Joint (Straight). lron body t 
bolted iron gland, bronze fer 


cep open ad Recognized Throughout The 
World as TOPS in Design, 
Workmanship, Performance 


Ever since we originated the Swing Joint years 
ago, we have concentrated on the objective of 
perfect performance . . . You'll find evidence of 
that policy in the many engineering advances 
that McDonald Swing Joints embody, in their 
precision manufacture, in their amazing ability 
to deliver years of trouble-free service, and in 
their worldwide reputation as the finest products 


74°-a@ of their kind. To look for the McDonald mark is 
s Lp 7 iff / such o sure and simple way to get more for your 
Mit/| 


money 


A. Y. MCDONALD MFG. CO. 


The Home of the Swing Joint 

DUBUQUE, IOWA 
Plate 814—McDonald Standard There's a McDonald Branch or Distributor Near You 
Swing Joint (Double). 24", 1” 
114”, 1%", 2", 216", 3”, # 
6° 8" 10 





Plate 983 — McDonald 
Master Swing Joint 
Single). A single ring 
is used for packing— 
replaceable, if required, 


sign. Grease-gun lubrication- in jiffy-quick time 
P 15” 2” 2%". 3” 


all-brass construction — unbe 
lievable ease of operation 119’ 
Ton. 


Plate 984 — McDonald Master 
Swing Joint (Double). Highes: 
development of Swing Joint de 





Plate 813— McDonald 
Standard Swing Joint 
(Single). 34", 1°, 14" 
114", 2", 2%", 

6", 8” 10.” 





